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EXCEPTIONAL 

OILINESS 



Incorporated in the New Shell Oil 
is a special oily compound, exclusive 
to Shell, which fortifies it and makes 
it cling to cylinder walls and bear- 
ings instead of draining off as the 
engine cools down. This is import- 
ant for two reasons : it prevents 
corrosion caused by products of 
combustion, and it gives quicker 
starting from cold by reducing fric- 
tion between piston rings and 
cjdinders. Combined with this in- 
creased oiliness is an exceptional 
degree of cleanliness in use, which 
means less frequent overhauls. 

NEW 
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LUBRICATING 


OIL 
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ADVERTISEMENTS. 


Every car owner 

should know 
about the 

VITAL 10 SECONDS 

STABTINO a cold engins from rest almost laevitably means 
metal-to-metal rubbing between the moving surfaces. This 
goes on until the oil from the sump is pumped into full 
circulation— not necessarily a long time, usually about ten 
seconds— but it is a VITAL period long enough to cause a 
great deal of wear and tear. 

'‘Dry starting,” as it is called, is due to the fact that ordi- 
nary oils tend to drain off the metal surfaces as the engine 
stands idle, leaving the surfaces unprotected for the next 
start. Dry starting can ONLY be overcome by increasing 
the tenacity with which the oil clings to the metal surfaces, 
even when hot. 

This has been achieved in the New Shell Lubricating Oils 
by an exclusive process, whereby the natural property which 
gives tenacity to an oil can be separated out and concen- 
trated. When embodied in the New Shell Oils, this ollness 
concentrate ensures that a strong film of oil remains on the 
metal surfaces even if the engine is idle for some weeks I 
Use New Shell Oil in your car. 

Dry Starting causes more wear 
than all the running 
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Don't iie — GO I Drive straight off 
after starting That is the advice of 
prominent car manufacturers to-day. 
The quicker warming-up keeps your 
engine in far better condition. If 
you wunt real GO — go for Shell. 



FORGO 
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NOTICE 

The Agricultural Journal of S. Rhodesia 

U Uuraed by tbe Department of Agrlcaltare, and can be 
obtained upon application to the Zditor. The Annual 
Subscription, which must be paid in advance, i> 6/>, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription lor two years. 

Persons residing outside Southern and Northern 
Bhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

11 payment is made by a cheque drawn on a bank 
outside Bhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
tbe Secretary for Agriculture and Lands. 


Date 19 

To the Secretary, 

Department of Ayriculture and Lands, 

Salisbury. 

Please enrol me as a subscriber to the “Rhodesia Agricul- 
tural Journal" for one year from 

19 , for which I enclose 

Name 

Full Postal Address 


Hcaae write disMnctty 
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Your car engine can suffer its most severe 
wear during the ten seconds before it leaves 
the garage every day ! The tendency of 
ordinary oils is to drain off, while the engine 
is idle, leaving the metal surfaces unprotected 
for the next start. Shell h^s fpund the paeans 
of pfevendpg this. The explusive oiliness 
concentrate — ^part and parcel of the finished 
oil — provides tenacious film which does 
not drain off, even when hot ! Fill up with 
New Shell Oil ^ind protect yout cgr against 
wear from the very ir\st(ir\t qf stqrtiq^, 

USE THE NEW 
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OIL 
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Editorial. 


Contributions and correspondence regarding subjects 
<iffecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor^ Department of Agriculture^ Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works ^ Ltd.y Box 431, Salisbury. 


pitsli all a«r Jleahers 
^ anb ^rosspermts 


January Grass prevents September Poverty.— As a result of 
the sj)lendid rains at the beginning of December there will be 
an abundance of grass in the country which ought to be made 
into hay before January is out. The younger the grass is 
when cut the more digestible it is and the higher the feeding 
value. The oftener young grass is cut the thicker the ( over 
becomes and the longer it continues to grow. To get full value 
tor the trouble of making hay it must be cut before it comes 
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into flower, and it is miK li better tt) get two or three cnttingH 
of young nutritious hay than one of old hard grass which has 
little or no feeding value. One hundredth part of the young 
grass growing in this country in January, properly preserved, 
'would carry ten million head of stock through the whole season 
without a single loss from poverty. If you can’t make 
January hay while the sun shines cut grass in the rain and 
keep it as silage. 


Supplement to Tobacco Diseaaes Handbook.— The handbook 
of Tobacco Diseases by Dr. J. C. F. Ifopkins, Senior Plant 
Pathologist of this Department, was published in 1931. This 
has proved to be one of our most useful and popular publica- 
tions not only with growers in this (*ountry bui also in many 
parts of the world wliere tobacco is grown. It contains six 
coloured plates and 38 figures and is sold at four shillings per 
copy. During the seven years w^hich have elapsed since this 
Handbook was published a good deal of new^ information has 
been obtained and several new diseases have been re(‘orded. 
A supplement appears in this Jovrval with one coloured plate 
and 21 text figures which brings the Handbook up to date. A 
limited number of reprints will be available for those grow-ers 
who wash to keep the sup|>lement with the Handbook they 
already possess. C()])ies (tan be obtained from the Kditor, 
P.O. Box 387, Salisbury, at a cost of Is. each. 


Wild Flowers on the Farm.— As mentioned in last month’s 
Journal, we are starting a new series of articles in this issue 
dealing wu'th the common trees and wild flowers which are 
commonly found on Rhodesian farms. Many farmers or 
members of their families, are interested in the plant life on 
the farm but find it difficult to make mu(;h progress because 
there is no book available to give the name or any information 
(joncerning even the commonest kinds. Unfortunately the 
scientific names have to be used, as in almost every case no 
popular name has yet been given to the flower. Rome have 
native names, but these are often difficult to associate with 
the plant and vary from district to district. To make this 
series of articles a success it is absolutely essential that 
suggestions should be made by farmers as to wiiat they wish 
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to know about and that specimens should be sent to the 
Director of Agriculture for his guidaniie in making the most 
popular s(‘le(*tion. In many cases as ])ossible it is particularly 
desired that appropriate common namevS should be suggested, 
as in this way it should be possible to decide upon suitable 
names which can become of general use throughout the 
country. 

Wankie Game Eeserve Closed till June 1st.— The Waiikie 
(xame Ileserve is closed yearly from January 1st to May 31st. 
This past holiday season has been a record one in several 
respects. The niiiiiber of visitors constitutes a record and it 
is anticipated that when the additional roads are comj)leted 
and the Beserve becomes better known it will become one of 
the greatest attractions for tourist traffic in the country. As 
indi(*ated in a recent Journa/, every visitor on entering the 
Beserve is supplied with a form which gives a plan of the 
roads through tlie Beser\e and visitors are re(]upst(»d to fill 
in all records of game seen on their visit and to leave the 
com])leted return with the (lame Warden on leaving the 
Beserve. 

According to the forms handed in over S,(H)0 li(*ad of 
game have b(‘en seen during the last six months. Lions proved 
the greatest attraction and elephant next. ftiraffe and 
gemsbok were always ])opular. The Game Warden wishes to 
thank all visitors who re<‘orded the game they saw and 
returned the forms to him at the end (»f their visit. 


A New Wheat Rust in Kenya. — A fifth and new form of stem 
rust in wheat, known as K.r). has been re(M>rde<l in Kenya 
(k)lony. A new breeding programme to combat tliis new form 
is already under way. Two new hybrids have shown 
revsistanees to the new form of rust, and one of them has 
already reacdied the bulking stage — over one hundred hags 
have been sown this year. Under normal conditions Sahanero 
showed resistance to this form of rust. 

The ap])earance of fuither new f\)rm.s of stem rust is, of 
course, a possibility, but the present Kenya hybrids have 
shown a marked resistance in other parts of the world to a 
large number of forms, and it is hoped that the increased 
resistance which it is expected to obtain from the new crosses 
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will also prove of value in the eventuality of further new 
forms of stem rust appearing. 

The importation of seed wheat into Kenya is prohibited 
as a preventive measure against the introduction of other forms 
of rust and similar diseases. The only exception which is 
made is for small quantities for experimental purposes which 
can be treated before being grown. 

Washing Dirty Eggs.— Experiments conducted at the 
Missouri Agricultural Experiment Station have at last over- 
come the problem of dirty eggs. When washed in the ordinary 
way the eggs could always be picked out because the “bloom’’ 
of the shell was removed in the proctess and washed eggs never 
kept so well in cold storage and always commanded a lower 
price. It has now been found that if washed in lye made 
from 1 085. caustic soda to a gallon of water the eggs kept well 
in cold storage as did naturally clean eggs of similar quality. 
When sold they commanded a price equal to that received for 
the naturally clean, unwashed eggs. 

Furthermore, experienced dealers in eggs could not 
detect the eggs which had been wrashed; and cooking tests 
after eight and ten months’ storage showed that the dirty eggs 
which had been washed in lye w^ater were of equal quality 
to the clean eggs stored at the same time. 

Because of the caustic properties of the lye solution, 
rubber gloves should be used when washing the eggs, but the 
fact that soiled eggs can be treated in such a way as to reduce 
to a minimum losses due to their becoming dirty suggests a 
possible solution to this vexing problem of how^ to handle dirty 
eggs. 


Zinc Sulphate as a Fertiliser lor Wheat.— According to the 
Pastoral Revietc, a new line of research is being undertaken by 
the Department of Agriculture of Victoria to investigate the 
surprising results obtained from the application of very small 
dressings of zinc sulphate to wheat lands. The effect was first 
noticed by research officers of that Department when testing 
this chemical against the eelworm of wheat. It will be 
interesting to learn whether the effect is due to zinc deficiency 
in the soils or whether some other factor is involved. At 
JThill the addition of 30 lb. zinc sulphate per acre hm produced 
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spectacular increases in yield o£ from five to 9.4 bushels, and 
at Longerenong an increase of 2.1 bushels has been obtained. 
Zinc sulphate costs about £23 per ton, so a dressing of 30 lb. 
per acre would run to about 6s., which leaves a good margin 
for profit. Why the chemical increases the yield is not clear, 
and as the discovery is yet in its infancy, farmers are advised 
to be chary with its use outside trial areas. It has been 
demonstrated in the Victorian Wimmera that light applica- 
tions cause the wheat to mature exceptionally early. 


Hew York World’s Fair.— Southern Rhodesia is being 
represented at the Jfew York World’s Fair which opens in 
April, 1939. As it will be neither practicable nor possible to 
send over a comprehensive exhibit of our primary products, 
it is hoped to be able to give a clear conception of the Colony’s 
development by means of a series of photographic enlarge- 
ments illustrating farming, mining, industry and all interest- 
ing features of the country. Will all those who have suitable 
negatives (if negatives are not available then good prints) 
which they are prepared to donate or loan for this purpose, 
please send them at the earliest povssible moment to the 
Director of Publicity y P.0, Box 1187, Salisbury? 

Particulars should accompany the negative or photo- 
graph, and, if desired, acknowledgement of the donor or 
lender will be made on the enlargement. 


Some Cleanliness Reminders. — Tobacco growers are 
reminded that primings and unthrifty plants unlikely to 
produce leaf worth picking are a danger to the rest of the 
crop, and should be destroyed at once. Early disposal helps 
to prevent the spread from them of whitefly, aphis, leaf minor, 
and other pests besides certain diseases. Unwanted seed-beds 
should be dug over. 

In the farm orchard damage by melon fly, fruit flies, 
and false codling moth can be avoided to a considerable extent 
by the regular and frequent collection and effective destruction 
of all fallen or stung fruit. 

Weeds in all lands should be destroyed while they are 
young to prevent the breeding of insects that can attack the 
crops. 

Cleanliness Aids Insect Control. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By Chas. K. Bkain, M.A., D.Sc., Direcior of Agriculture. 


PART I. 


Our Tallest Members of the Lily Family (LUiaceae),— ^^ 
have four members of this family with stems from ten to 
thirty feet high. Three are Urat aenas and the other is our 
common tree aloe. 

The Dracaenas are all found growing wild on the Eastern 
Border, usually in the forests which occupy the mountain 
kloofs. The commonest species is Dracaena frayrans^ Gawd., 
which has often been brought from its forest home and planted 
in gardens. The one illustrated (tig. 1) is on the roadside in 
Salisbury. The three species can be separated readily when 
the terminal branched hej^ds of flowers (panicles) appear. The 
flowers are numerous and tubular. />. frayrans and D, 
reflexa have flowers about three-quarters of an inch long. 
Those of fragans are yellow^ or greenish yellow ; those of 
reflexa wdiite tinged wnth red. The flowers of the third 
species, D, gazensiSy are about 2 inches long and are w^hitish 
in colour. 

The only tall-stemmed aloe which is common in the 
country, often in the shade of trees on granite soils, is Aloe 
excelsa, Berger. The stem may reach 30 feet high, and the 
leaves, which form a dense rosette on top of the stem, are 
from three to six feet in length. The flowers, wdiich appear 
from August to September, are in dense spikes (racemes) from 
a branched flower stem (panicle). The individual flowers are 
tubular and vary in colour from light orange to deep crimson. 
Fig. 2 shows a number of tree aloes growing on a stony hill 
near Gwelo. 
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Two Members of the Thyme Family (Thymelaeaceae). — All 
ike common representatives of this family found in this 
Colony, with the exception of iwo which are restricted to the 
Eastern Border, belong to the Genera Gnidia and Lasiosiphon. 
These are ctosely related 1)ut may be separated by the fact 
that in Gnidia the parts of the flower are in fours, while in 
Lasiosiphon they are in fives. Further, the leaves of Gnidia 
are generally very short and narrow and scattered up the stem 
much like a heath plant, and those of Lasiosiphon are broad 
and usually hairy. The flower heads are generally dense, 
with many flowers, and the individual flowers are tubular, 
the sepals being united into a long slender tube which has 4 
(Gnidia) or 5 (LaKiosi])hon) lobes. The petals are very short, 
or sometimes entirely absent. When present they alternate 
with the lobes of the sepals and are mounted on the tube. The 
stamens are usually entirely enclosed in the tube in Gnidia 
and half of them extend above the tube in Tjasiosiphon. 

Some of our sj)eeies extend to South Afric a and have long 
been used by natives for various jmrposes, while a number of 
tlie South African species have been proved to be poiscnions 
to stork. It is ])robable that all species contain substances 
which cause a burning sensation in the month and which are 
dangerous irritants if swallowed in any quantity. 

Tims fthon Ihndtelhi, ileisii., a woody vshrub, 

with the leaves congregated towards the ti])s of the brancdies, 
which has been repented from the Gwelo district, is vsaid to 
have been the (‘a use of loss of stock frecjuently in the Vryburg 
area. When tested at Oiulerstepoort it caused the death of a 
sheep on the third day. 

Laslosipho?i Meisn., which is very common in 

Maslionaland, on burnt ground in tin* t*arly summer is also 
said to be exceedingly ])oisonoiis and rapidly fatal to stock. 
The Zulus use it as a snake hite remedy and a decoction of 
the leaves is used as a gargle for sme throats, ])robably 
because it has a mild blistering effect. 

Lasio,siphofh Krou.'isli, Meisn. — This is a small coni])act 
bush with many green stems which grow fresh each year from 
a rootstock. The steins are usually about 12 to 18 inches high. 
The leaves are more or less oval, sometimes densely hairy and 
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up to IJ inches long and } inch wide. The flower heads are 
dense^ many flowered, often hairy; flowers pale yellow^ 

Although this plant has been proved to be poisonous to 
stock in South Africa, no evidence has been found in this 
country that it is ever eaten by stock. It appears on burnt 
ground before the rains and before there is much new growth 
of grass. These are the conditions which are usually unfavour- 
able as far as stock- jmisoning is concerned, as the cattle are 
anxious to get green feed wherever available. It is usual, 
however, for the stock in any country to become acquainted 
with the vegetation of their district and disagreeable or 
poisonous plants are not usually eaten unless they are browsed 
accidentally wdth other attractive food. This plant is widely 
spread through the eastern half of Africa from north to south 
and is found in the dry soils, never in vleis. Wherever the 
vleis have been burnt during the dry season there is usually 
green grass present and native cattle normally graze in the 
vleis and not on the dry ground at that time of the year. 
Losses of stock from this plant are only likely to occur in 
cattle recently introduced from places where the plant is not 
known. 

Gnidia chrysanfha, (iilg, — This is one of the brightest 
flowers which is to be found in our vleis during the months 
of October to December each year. It never grows in 
compact bushes like its relative Lasiost phon Kraussii, w^hich 
is common on burnt ground before the rains begin, and its 
leaves are very narrow and scattered up the stems. IJsually 
four or five stems arise from the same base and the flower 
heads are pale yellow or orange or deep red. The darker 
variety was at one time separated as a distinct species and 
named Gnidia ipnea, Gilg., but it is nothing more than a 
variety, and heads of different colours can be found on the 
same plant (fig. 4). 

This plant has not been proved to be poisonous to stock, 
but it probably contains an irritant similar to that found in 
the other members of the Genus. It is apparently not eaten 
by stock because it does not put on new growth until the 
ground is wet, when there is abundance of green grass 
available for the cattle. 
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The Treatment of Irritant Plant Poiaons.—Tlie majority of 
plant poisons act as severe irritants and are generally 
associated with colie or severe stomach pains and usually with 
obstinate diarrhoea. These are best treated in the following 
manner, which is based on the results of Dr. D. (1. Steyn’s 
work at Onderstepoort. 

1. Keep the animals quiet and in the shade. On no 
account should they be driven. 

2. Do not allow animals which show signs of plant 
poisoning to drink water until the sj^mptoms abate, 
as this will facilitate the rapid spread of the 
j)oisonou8 substances through the body. 

3. For grown cattle give at four hourly intervals a 
bottle of raw linseed oil and lime water, half and 
half, to which 4 grams of tannic acid has been added. 
This mixture should be kept on all farms and ranches 
w'here vsuspected deaths from plant poisoning occnr. 
In case carroii oil, t.c., a mixture of equal parts of 
raw linseed oil and lime water is not available, the 
oil may be given alone. Linseed gruel or the whites 
of six to ten eggs beaten up in milk will also help to 
reliev'e the irritation. 

4. From 4 to 8 ozs. of glucose in a bottle of water or 
milk should be given every few^ hours in cases of 
plant poisoning, as the liver cannot function in 
getting rid of the poison without sufficient c-arbo- 
hydrate. 

5. As soon as the animal shows signs of recovering keep 
it supplied witli fresh green feed and plenty of clean 
water. 

Thunbargia lancilolia, T. Anders. [Acanfhaceae ). — A com- 
pact green herb-like bush Uwsually to 20 inches high w^ith 
numerous stems, narrow glossy green leaves in opposite ])airs 
and deep purple or purplish blue flowers with a deep orange 
throat. It is one of the first plants to flowcw on burnt ground 
before the rains, and continues flov^ering on land which has 
not been burnt over until Christmas or well into January 
(fi.g. 5). The flower is remarkable in some respecis. The 
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stamens, four in number, are in two twin pairs; the anthers 
(pollen sacs) have pointed spurs above and beards below, and 
the stigma is funnel-shaped, triangular above wdth incurved 
margins. Widespread and common; flowering October to 
J anuary . 

Two Plants of the Borage Family {Boraginaceae). 

Trichodesma physaloides^ A.D.C. (fig. 6).— This is 
another of our commonest wild plants which flow^ers just 
before the rains on burnt ground or up to December on land 
which has not been burnt over. It grows new shoots from a 
thick rootstock each year and usually forms a compact bush 
about 18 inches high. The leaves are pointed, usually about 
2 inches long and J inch wide in the middle, rough, with 
white tubercles on both sides. When the leaves dry they turn 
dark brown, conspicuously dotted with white. The flowers 
hang down and are more or less bcdl-shaped. They are about 
1 inch to inches in diameter and vary a great deal in 
colour from pure white to blue or blue with yellow spots. The 
flowers bruise very easily and turn brown or black after even 
careful handling. When the flowers are over the green calyx 
becomes enlarged and looks something like the husk of a Cape 
gooseberry. The scientific name of the flower (physaloides) 
is derived from this char,acter as Physalis is the generic* name 
of the Cape gooseberry. 

Trirhodestna zeglanicum , R.Br. — This is an annual weed 
of cultivated lands particularly common on red soils. It is 
easily re(*ognised by its hairy leaves and pale blue flowers 
with a white centre. The flow^ers are smaller than in 
physaloides, being only about half an inch in diameter. It 
is common throughout East Africa and also in India and 
Australia. 

Two Bauhinias, both scrambling shrubs {Legnminosae ). — 
The Bauhinias are easily recognised by their deeply two-lobed 
leaves, the two halves folding together like butterfly-wings, 
Mopane has a similar Habit, but more pronounced. Many 
Bauhinias are trees, but the two illustrated here are scramblers 
which come into flower about the time of the first rains. 

Bauhinm punctata, Bolle. — This is the well known 
perennial shrub which is wild in all parts of Southern Rho- 
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ilesia which lie at about 3,500 feet altitude or lower. It is 
common around Umtali, Shamva, etc., and is at once recog- 
nised by its masses of bright pale brick-red flowers. It has 
long straggling branches whi(*h may droop to the ground as 
in fig. 7 or it may climb to the tops of other trees twenty feet 
or more from the ground. The flowers have only three or 
four perfect stems out of ten, the others have no pollen sacs 
(anthers). It was known for many years as Bauhinia 
{rdlpinii, so named after Dr. Galpin, the South African 
botanist. It w^as later discovered, however, that it had been 
described and named many years before, and the first name 
given has to be adopted. It is often planted in gardens where 
it does remarkably well, even at higher altitudes. It is 
<*ommon in Salisbury gardens. 

Bauhinia jasf^oglensia^ Ivlotsch (fig. S), — This bright 
creeper is common, particiilarly on red soils, flowering in 
October to December. Its bram^hes remain green and grow 
afresh each season from a A*ery thic‘k underground stem. The 
young stem and main veins of the leaves are usually covered 
with a dark brown pubescence of short Bairs. The leaves are 
large, and are dark green or green wdth chocolate-coloured 
edges and blotches. The flowers are in (dusters, bright canary 
yellow in colour with only two perfec t stamens. The branches 
are often from 6 to 10 feet long and are usually flat on the 
ground, but, having tendrils may climb over any available 
bush. The pod is flat, very wide, usually with 2 or 3 seeds. 
Common and widespread on red soils where the rainfall is 
25 inches or more. 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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Soil and Water Conservation. 


By D. Aylkn, for tlie Imgation Division. 


INTRODUCTION. 


PoiitioA in Sontlinm Blio<leiia.--In Bkodesia we have 
problems similar to those in many other parts of the world, 
and among the most serious of these is erosion^ as yet not so 
far advanced as elsew'here, but probably more rapid in its 
progress, consequently it is to-day receiving most serious 
consideration. 

Desiccation and erosion have begun, and many parts of 
Matabeleland which were well grassed and watered by per- 
manent streams forty years ago, are to-day denuded of cover 
with the result that the river-beds are now filled with sand 
and during the dry season have little or no flow of water. In 
Mashonaland the areas of rich virgin soil which had been 
opened up during the days of the early settlers have in most 
cases been exploited without any regard to the future, in other 
words ‘‘mined,’ ^ and the soil impoverished by continuous 
cropping and erosion until many of those lands have been 
abandoned as useless. The best land is usually the worst 
sufferer, owing to the owner’s blind faith in its supposedly 
inexhaustible fertility. Conversely the best farmers are often 
found among those who have had to struggle with poor shallow 
soil and have realised its limitations and the danger of erosion. 
In many cases farmers try to extract a living from an 
impoverished soil without any attempts either to improve it 
or control erosion. Owing to the decreasing yield, the 
acreages are extended; in order to obtain larger cropja, and this 
process continues whether prices are Kigh or low. When 
prices are low every effort is made to increase the volume of 
production in order to meet working costs, and when prices 
are high the farmer is still anxious to take advantage of the* 
apparent opportunity for a bigger retihrii* 
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In the earlier settled districts this policy of exploitation 
has almost ceased, as the majority of this type of farmer has 
been forced to farm better or give up. 

The policy of exploitation is a short-lived one, and can 
have only one end — abandonment of the land. Good land is 
not plentiful, and every acre sacrificed to a temporary cash 
return means a loss of capital, which neither the individual 
nor the country can afford. Exploitation is the more expensive 
process in the long run, and must be replaced by conservation. 

Soil conservation is a wide term, and is not confined to 
^Viontour ridging,^* but includes any and all measures aimed 
at both protecting and conserving the soil, and it is impera- 
tive that the w’ise use of land and good farming practice 
should follow the first step — protective works. 

UpBettlng the Balance of Nature, -Under its natural cover- 
ing of vegetation the earth's surface maintains a balance. 
Kainfall is checked when it reaches the earth, and a maximum 
amount is absorbed and made available for plant growth and 
the replenishment of the underground reservoirs, which in 
turn feed the springs and maintain stream flow. If the 
vegetative cover is removed by any agency the amount of 
rainfall lost by direct run-off and evaporation is increased at 
the expense of absorption and a process of accelerated erosion 
begins at once. The exposed surface of the earth is tom away 
by the rush of water and before long unproductive sub-soil 
is exposed; floods increase in violence, rivers are swollen 
beyond their bounds and in many cases cause extensive 
damage ; the clear waters of the rivers are turned into torrents 
of liquid mud, and dams and w^eirs are silted up at a 
disastrous rate. 

The reduction of the amount of water absorbed leads to 
a falling-off of the flow of springs and streams and to the 
disappearance of wet vleis. Further underground supplies 
to wells and boreholes are diminished, and the ^‘water-table^' 
falls steadily. It is well known that many of our rivers and 
streams are yearly decreasing in dry season flow, and only a 
very few minor streams have their sources adequately pro- 
tected from erosion, fire and over-stocking. To this extent 
there is foundation for the oft-heard statement that “the 



14 


THK KHODESIA AGKICULTUHAl. JOtJKNAL. 


countiy is drying up/’ It is not tkat the climate is changing, 
but that the rainfall is becoming progressively less effective, 
mainly as a result of increased evaporation. 

Evaporation.— The losses of water through run-off, parti- 
cularly flood run-off, are so strikingly obvious that it comes 
as a surprise to most people to learn that evaporation losses 
are actually very much greater, although invisible and 
difficult to measure. 

The quantity of water completely lost by evaporation and 
removed by the wind is considerable. The acitual amount 
amount removed has not yet been determined for the Colony. 
We do know, however, that the evaporation from open water 
is six to nine feet per annum, that water can be evaporated 
more rapidly from damp exposed soil than a free surface of 
water, and that temperature extremes and wind velocities are 
greater in bare areas than in forests. 

In Matabeleland during a normal wet season sixteen -day 
droughts occur on an average about once a month. It has 
been cahmlated from measurements that the rainfall whicdi 
it is possible to lose by evaporation from a bare exposed soil 
during these periods is just over 10| inches per annum. The 
loss by evaporation from a bare soil in Mashonaland is between 
6 inches and 8 inches per wet season. 

The usually accepted cycle “of a warm wind picking uj) 
water when passing over the sea and later dropping rain on 
the land’’ can work just as efficiently in the other direction, 
very often more so, as frequently air temperatures over land 
are higher than over sea. 

With these explanations there is no doubt that the drying 
up of the country is to a very great extent due to the fact 
that removal of vegetation permits, through exposure of the 
soil and increased wind velocities, an increased evaporation, 
and w^hilst wuth favourable conditions this water will condense 
and fall as rain again, with unfavourable winds it is taken 
away. 

Without this explanation it would seem that if run-off 
from an occupied area could be brotight back by suitable 
methods of control to what it was in its primitive state the 
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underground water supply would remain unclianged. Tkis 
happy position is unfortunately not correct. The effect of 
the removal of or thinning of herbage, trees and surface litter 
must be offset by (jausing more water than before to penetrate 
if "^permanent” water is not to dwindle. 

The position in Rhodesia is reaching serious and 
unmistakable proportions. As it is the most important of our 
present problems and hitherto has received little beyond the 
barest considerations, water conservation is dealt with first 
and receives greater prominence than the other conservation 
subjects in this bulletin. 

PART 1.— WATER CONSERVATION. 

CHAPTER I. IMPORTANCE OF THE PROBLEM. 

The Results of Development.— It is iiecessary for the occupa- 
tion and development of u (‘ountry that much of the natural 
vegetation be removed. The upsetting of the balance of 
nature to some extent caunoi therefore be avoided, but a great 
amount of avoidable damage is done by other means than the 
necessary and legitimate removal of natural vegetation for 
the purpose of cultivation. 

Even with the most careful methods of development some 
effort must be made to restore the balance. Unfortunately 
in Rhodesia as in every other country development has led 
to much destruction through carelessness, lack of knowledge 
and forethought, and even cold blooded exploitation. 

Factors which have influenced the rapidity of the problem.— 

Erosion and drying up are most rapid in Southern Rhodesia, 
perhaps because soil, climatic and other conditions are highly 
conducive to the formation of unfavourable soil conditions for 
absorbtiou of rain and resistance to erosion, which results in 
the reduction in the underground water supply. 

The removal of natural vegetation and subsequent erosion 
in arable L^nds certainly adversly affects the water table, but 
to a very small degree, compared to the maltreatment of the 
veld and grazing by overstocking and burning which have 
led to the formation of a hard imf)ervioiis surface cAit up by 
gullies over larger areas. 
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Burning and overstocking remove aB protection from the 
soil, as the overstocking reduces the shade and fijpe destroys 
the half -rotted grass. The hare soil now exposed to the s\m, 
wind imd rain dries out and may crack. The rain-drops beat 
the surface hard and the turbid water which is fonned closes 
the pores and fills the cracks with silt. Owing to the removal 
,of the source of supply of humus and the action df sun and 
rain the surface eventually becomes almost impervious. The 
relatively large sised rain-drops and high intensities, the hot 
dry periods between storms and the long dry season are all 
favourable to the formation of an impervious surface on burnt 
or over-grazed veld. The remaining grass gets less and less 
water, and naturally becomes poorer and poorer, in quality 
and quantity. A vicious circle, less grass, less water; less 
water, less grass. 

The increased mn-ofi causes gullies in the now poorly 
protected valleys which further speed up the removal of 
surface water and drain away or expose water immediately 
below the surface. 

If top-soil is removed by sheet erosion, nm-ofE is further 
accelerated. 

The inevitable lessened water supply and reduction in 
number of watering places mean that cattle have to be moved 
greater distances to water or concentrate at places where water 
is available, involving intensified tramping and numerous 
cattle paths, each a potential guUy, all of which jeopardise 
for the future the remaining supplies. Serious overstocking 
on its own (mainly due to the trampling of the animals’ feet) 
can on certain soil types bring about the formation of a hard 
impervious surface, especially where animals are horded. On 
such a soil, whether caused by fixe or trampling, a hard, bare, 
and impervious surface recovers most slowly, even when 
completely rested. 

Once the balance has been upset the proecNis (sontinnes 
with increasing momentum without further assistance. Bf^orts 
are now being made to arrest the progress of the complex 
problem of soil and water wastage, but not mough to countet- 
act the past and present dami^l^. ^ ensure 'lor the future 
it is nMessary that the best methods of agrinulture and veld 
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management be employed and sufficient soil and water con- 
servation work be done to counteract the effect of legitimate 
and careful land use as well as to repair the damage caused^ 
and still being caused, by misuse and destruction. 

Isolated small areas of intensive work will cause some 
increase in the underground water level within the area, but 
in many cases much of the water will be drained away into 
the neighbouring areas. In certain cases, as for example, 
above a previously wet, but now dry vlei, localised work above 
will be completely adequate, but for any very marked general 
improvement universal co-operation is essential. 

CHAPTER II. SOIL AND WATER CONSERVATION 
ARE INSEPARABLE. 

Pertinent Pacts.— Erosion on a sheet eroded surface is one- 
third greater than from a non-eroded surface, other conditions 
being equal. 

The run-off from a soil deficient in humus is from one 
quarter to one half greater than for a soil well supplied with 
humus, and the erosion is about double. 

The moisture that a soil can retain varies according to 
the amount of humus in it. 

A really good pasture cover looses only half as much rain- 
water by run-off and a minute fraction of the soil compared 
to a ploughed land. Poor veld, however, looses more water 
than well worked land. 

Roil ^‘porosity,” i.c., a soil structure that is granulated 
or loose and full of spaces, is the most important factor con- 
trolling the absorption of water. 

The main factors effecting water supplies is, therefore, 
veld conservation. When veld has been severely damaged, 
rest alone will not suffice to effect recovery, mechanical means 
such as spreaders, furrows and breaking of the crust must he 
used. Details of these will be given later. Prevention is the 
best and cheapest. 

As regards crop production, the all-important factor in 
a climate such as ours is the quantity of rain water which is 
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absorbed in the soil and beld available. It is not generally 
known that crops suck up and transpire huge quantities of 
water; in the case of maize, for example, it takes between 
25 and 35 tons of water to produce 100 lbs. of grain, and this 
gives us a figure of 18 inches of rainfall for the total loss by 
evaporation and transpiration per season, also during heavy 
rains several inches ivill be lost as run-off and penetration 
to depth. It is thus clear that without adequate control 
designed to conserve the rain water Heavy crops cannot be 
grown. 

Keascms for Oondemning Yeid nres.— Veld fires are the 
biggest cause of increased run-off and evaporation and the 
biggest single factor which is responsible for the reduction of 
underground water supplies, let alone the destruction that 
follow's in their wake mainly of a secondary nature in deteriora- 
tion of herbage and soil structure and erosion. The dire(^t 
and immediate damage caused by fires is quite apparent, but 
is only a fraction of the indirect damage which fires ‘ 'permit’’ 
to come about, chiefly a most undesirable change in surface 
soil structure, from the point of view both of infiltration of 
water and growth of herbage. The change in surface soil 
structure is slow but certain and does not cease immediately 
fires are stopped, but continues until good cover has been 
restored, and improvement does not commence until a mulch 
of decayed material has been formed on the vsurface. The 
extent and rapidity of the process of deterioration and 
restoration also both depend on the soil type, type of herbage, 
rainfall, slope and, most important, the extent to which the 
area is grazed. 

Fireguards.— It comes as a surprise to find that so few 
farmers and ranchers make fireguards and that the majority 
of those made are not sufficient to relieve anxiety when a fire 
is sweeping down on the property. Many fireguards as made 
at present are a fruitful source of gullies. The usual practice, 
that is to burn a narrow strip of grass about five yards wide 
between a few plough furrows, is not satisfactory, as it causes 
erosion and is not safe. The actwl burning of this type of 
fireguard often causes a veld fire ! 

The safest method of making a fireguard, and one least 
likely to cause erosion, is to mow towards the end of the 
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growing season strips about five yards wide either side of a 
strip about 25 yards wide. Burn or rake up the grass on the 
side strips immediately and later burn the centre strip as 
soon as it is dry enough; do not wait till August or later, 
when everything is tinder dry. 

Hoads can be utilised to help reduce the cost in some 
cases. 

It will be argued that this method is costly to commence 
in treed areas as it means stumping, but it is only a fraction 
of the cost of fencing, and once done the yearly cost is less 
than any other method. The danger of the fireguard getting 
aw’ay is negligible. A further advantage is that there is a 
lane along which one can get with a truck and fire-fighters 
in the case of emergency. 

Veld Management.— With the intention of taming the veld, 
areas are often deliberately burnt and overstocked. Regular 
burning and oversto< king can do incredible damage to the 
soil, water supplies and the grass. 

In order to remove in digest able grass it may be necessary 
to burn. From an erosion point of view the controlled burning 
over quite a long period of years of a close stand of grass 
does little harm, but the damage which is done to the under- 
ground water, though considerable, is not immediately 
apparent. 

There is no room for doubt, however, that the burning or 
overstocking of areas of scattered natural timber (bush veld) 
very soon leads to the formation of an impervious surface on 
many soil types, and even on gentle slopes, serious sheet 
erosion, and, of course, great deterioration in the grass. 

Judicious felling of trees on hillsides is often found to 
in)prove the grazing and provide a better cover of grass, 
provided that over-grazing and repeated burning are avoided. 
It should be made a rule to prevent grazing on recently felled 
land until the grass has become well established. 

In open country regular annual burning, or even mowing, 
especially when combined wdthoverstocking, eventually leads 
to trouble. As a rule winter supplies suffer first, soon to be 



^ THE EHOJJESIA AOEICUETUBAL JrOUEEAL. 

followed by ebeet erosion and lastly deterioration of. the grass 
owing to failure of the best types to re-seed. 

Many ranches are forced to bum the veld every year 
owing to the presence of a heavy uneatable cover. As a result 
a palatable grass appears for a short time after burnings but 
this practice eventually leads to conditions even worse than 
formerly existed. After fires only the stronger and least 
valuable grasses survive. The plants and seeds of the better 
grasses are destroyed and in a few years the gracing can 
completely change its type. When this stage has been reached, 
if the animals are not to die in September-November, the 
rancher mmt then burn the grass, as there is nothing to eat. 
The grasses get scantier and worse each year. 

A complete rest at intervals appears to be the solution, 
combined with reduction in the number of stock below carry- 
ing capacity for some time afterwards, controlled grazing by 
fencing, future limitation of numbers of stock to carrying 
capacity and, if possible, provision of hay and other w'inter 
feeds. 

It appears at present to be an economic impossibility to 
manage veld grazing' as one would like, that is, the provision 
of adequate fencing so that rotation of very short periods of 
intensive grazing may be practised, the removal of surplus 
grass by mowing, the making of adequate supplies of hay 
from young grass, the provision of more drinking places, the 
necessary soil and water conservation works, and many others. 
However, those are the ideals at which to aim. Each farmer 
and rancher must decide for himself how much of the 
programme is economically feasible and do it. Any part of 
the programme will effect some improvement. 

It cannot be too strongly emphasised that unless < hecked, 
the drying up of water supplies and deterioration of grazing 
will sooner or later bring disaster to many areas. 

When putting up fences much may be done to prevent 
erosion by planning the paddocks and gates so that the animals 
have as little walking as possible to water, work, milking 
shed, dip tank, etc., and that if possible, the contour, 
dates, water, salt licks, shelter and supplementary feeding 
pla^ should be well scattered over a paddock oihemise the 
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animalH, especially if previously herded, will congregate in 
a bunch causing danger spots for erosion. Animals which 
have been bunched will soon spread if this system is adopted, 
greatly to their benefit. 

Each paddock should have water in it. A well or borehole 
or a piped supply from a small dam can be made to serve 
four paddocks if the fence lines cross at that point. 

Boreholes are often the only means of providing water, 
but they tend to decrease the underground supply, and for 
that reason are not to be compared with systems of small dams 
with soil-and- water conservation works above them, which 
iiuprove the underground supplies, the grazing and the flow 
in streams. 

Very often the run-off from a bare surface such as a road 
may be utilised to provide drinking places with the first storms 
before the set rains. They may be constructed by sloping 
off old gravel pits or making shallow sumps or small dams, 
and leading the storm water by drains into them. 

To sum up, make the water penetrate where it falls if 
possible, store as much of the surplus as is practical in dams. 
Do not drain vleis, or dig out springs. If bogs are a danger 
to cattle, fence them off. Stop erosion in gullies, and if 
draining sub-surface water, block them. Catch the potential 
gullies at once. When feasible, spread flood water over 
pastures. Re-align old eroding drains and also roads if 
possible, and construct all new drains on easy gradients, 
taking the water, if possible, back to the bottom of the natural 
valley, 

CHAPTER III. METHODS OF CONSERVING WATER. 

In order to attain the best results for the least expendi- 
ture as much rain water as possible should be held when it 
falls. 

Surface Treatment.— Where trees are few and the land is 
not excessively steep much may be done to improve the pene- 
tration of the rain water by using a spike roller or cut-away 
disc harrow; the latter being the l)etter implement. Even 
a heavy Scotch harrow would do something to break the crust. 
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Conservation Devices for Natural Pastures and Veld. 

Paiture Purrow®.— The usual practice on gentle sloping 
grazing in America, and one which has brought about great 
improvement in the grass by conserving moisture and con- 
trolling erosion, is to make small furrows exactly on the 
contour at close intervals. These furrows not only hold up 
water and provide an entrance into the soil, but the movement 
of the water down the slopes is considerably slowed up, and 
the water is also prevented from concentrating in the hollows, 
being spread evenly over the whole surface. Thick grass soon 
grows adjacent to the furrow, and acts as a filter removing 
the mud in the water, which would otherwise seal up the pores 
of the soil. Even if the furrow becomes almost obliterated a 
miniature terrace is formed. 

The actual construction of the furrows is most simple and 
cheap; many of the implements which every farmer has can 
be used to do the job. Any make or kind of disc plough with 
all but the back disc removed is perhaps the most suitable 
and convenient in this country. A single furrow plough with. 
an extension on the mouldboard will do just as well, exc^ept 
when the soil is stoney or full of tree roots. On soft soils 
when wet one duckfoot tyne on a strong single row cultivator, 
or a ridging or potato plough, could be made to serve the 
purpose. 

A furrow about 6 to 8 inches wide and 4 to 6 inches deep 
is all that is required. For best results the soil should be 
thrown upwards^ and clear of the furrow^ and left in an even 
unbroken row. This is not dif8c|jlt wdth a plough if the soil 
is damp. If done in the dry a light roller will smash and 
smooth out the clods and spread out the soil in a thin layer 
through which the grass underneath will have no difficulty 
in penetrating, and therefore only about l-20th of the original 
tjover is destroyed. Small gaps in the banks can be rapidly 
filled by hoes. However, any sort of furrow has brought some 
^ood results in America. 

If a big plough is used half a span or less will easily pull 
it. Other than supervision and pegging, eosts will vary from 

to Is. per acre. 
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The work can be done in thinly treed areas, as on meeting 
obstruction such as trees, the furrow is taken close above them 
or a short length is left. 

When it is desired to make these pasture contour furrows 
le\el lines are pegged with a distance between pegs of about 
25 feet, and the lines about 50 feet apart. On crossing 
shallow depressions, waterways, or footpaths, the line is bent 
up slightly above the true line of levels; on meeting deeper 
waterways or gullies, the furrow is bent up as before but 
not continued across the bottom, a gap being left. 

The spaces between the furrows are then accurately sub- 
divided and other furrows put in, after which they are again 
sub-divided, so that eventually the fiirrows are about 12 feet 
apart. 

The original s}»ucing depends upon the type of soil and 
cover and the slo|)e, and how nmch of the pasture can afford 
to be temporarily destroyed. In c.ertain cases it would be 
ndvantageotis to again sub-divide the following year. If this 
w ere done correctly it would be possible to prevent all run-off 
from veld so treated. 

As the furrows become ])artially tilled and smoothed out 
during the first wet season, they offer no serious obstacle to 
hay mowers. 

On mal-treated veld water penetrates very slowdy so that 
where ]) 08 sible this system jiossesses several advantages over 
the usual type of contour ridges as used on arable land, which 
are designed primarily to stop erosion, and cause increased 
absorption of rains in the land betw'een them only because 
all field w’ork is done on the c ontour. 

Storm Water Irrigation. — Storm water may be taken out of 
gullies and spread over a contour-furrowed pasture when the 
slope is less than 1 in 40 as soon as the grass has commenced 
to grow on the furrow’s. It is possible, therefore, to use flood 
winter to ^'irrigate’’ the pasture and so supplement the rain 
for a short period after each storm, thus securing deep 
penetration. 

The conversion of a sharp storm with a quick run-off into 
n long soaking supplemented by additional water applied 
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towards tlie end and shortly after the rain, must do immense 
good. light showers and sharp storms of short duration ^ 
which would otherwise do little or no good, are now more 
beneficial, as owing to the length of time the water is in 
contact with the soil the absorbtipn is greatly ihoreased. 

Water with a high content of very fine silt should not 
be spread over pastures, as the clay deposited forms an 
impervious seal. 

In order to extract flood water for this type of *4rriga- 
tion,’’ either a weir or dam with an unusually wide spillway 
is put across a gully at a convenient point and water is led 
out by a suitably placed and controlled sluice a little below 
the level of the spillway. Advice should be sought so that 
the outlet will not be a danger to the dam in high floods. 

The^water is then taken in a ditch to above the furrowed 
area, where at regular intervals small amounts are allowed 
to escape through pipes or weep-holes in the bank. Three or 
four inch galvanised iron down-piping would do provided the 
ends are protected from being trodden on by cattle. Dry 
stone ^Veeps’’ and also narrow spillways can be used in 
other cases. 

If grass cover is very poor below the outlets, the water 
should be spread by *‘wide arrow” shaped strips of thick 
couch grass, or a very low fence of tresh, or fine wire mesh 
6 inches high. The point of the arrow should be close to the 
outlet. 

Flooded Gontour Xidges.— On almost flat arable or posture 
land flood water may be taken in a similar manner and spread 
by a system of level close-spaced contour ridges. There are 
several methods. In one the water can be taken in a ditch 
down one side of the field and a portion abstracted at each 
ridge, eventually soaking in or escaping at the far end. In 
cases where the land is porous and not liable to water logging, 
the water soaking in quickly, the flood water can be diverted 
into level terraces from a drain by low bolster in the ditch 
vrhich allow the ridges to drain back into it during heavy rain, 
^at is, if run-off occurs itom the area above it is utilised to 
frigate the land below, whilst during heavy rain there is no 
dangsr of the ridges breaking. 





KhuJesian pasture furrows as desorihed iu Uie text 
6. Pasture furrows after rain 
Riipid improvement in glass growth along the furrows 
. 6 and 7. courtesy of T'.S.A. Soil Seivice.) 




8 DivfMsion Unnk wnii wtt-p holps. A <U‘vi(p t«» spivail wntpi ovim' 
a pasture. 

9. Hroad level coiitour ri<IfJ:e ('lof,ed spaced <in a gentle slope toi wale* 

roiiNervalion. 
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Where the land is inclined to water-log owing to an 
impervious strata u veiy few feet below the surface, prolonged 
soaking as would be caused by level ridges with ends closed 
to a height of six inches below the top of the ridge, would 
prove detrimental to crops. 

Standing water in the lands can be overcome by making 
a ditch either side of the land and giving the ridges a very 
gentle fall in alternate direction. The water is zig-zagged 
backwards and forwards across the field. A portion of the 
flood winter is led into each ridge, provided it is not full 
(during the flood period the main flow goes down the ditch) 
and eventually escapes at the far end into the ditch to pass 
into the next ridge or go on according to the height of water 
in the ridge. 

In America, by these various means of utilising flood 
water for irrigation, fair crops and pastures are being grown 
in areas with as little as 7 inches of rain. 

Contour Eidges and Furrows.— On other than gently sloping 
land it is doubtful if pasture contour furrowing w'ould prove 
satisfactory by itself, excepi due to the extra penetration 
caused by disturbing the (rrust, as the furrows would be 
inclined to fill rapidly and could not be sufficiently accurately 
(ionstru(’ted to spread the water. The (concentration which 
w’ould take pla(!e would be liable to cause minor w-ashes unless 
the volume of w^ater w^as restricted. 

Here the best known practices are to construct normal 
type (contour ridges on a very easy grade and place a few 
plough furrows at intervals on the exact contour between the 
contour ridges, or small contour ridges at close intervals. 

True “pasture contour ridges” aie made fairly wide and 
about one foot high when first constructed. As is the case 
with contour ridges on lands the shape depends on the slope 
of the ground. Spacings are from one to two feet vertical 
interval or 75 to 30 feet horizontally according to the slope. 

Very large contour ridges on the level with seini-closed 
ends have proved satisfactory on gentle slopes with porous 
soils. On less porous soils w^eep holes and spreaders might 
be included. 
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Contour Ponding.— Where it is desired to make flood waters 
penetrate above a vlei, for example, the water can be led to 
a large contour ridge or dyke some 3 feet in height which is 
on a very gentle gradient or even level with a semi-closed 
end, according to its length and the volume of the flow. If 
long and on a gradient small ribs can be run out at right 
angles to the “dyke’’ at intervals of 100 yards, the top of 
each rib being level and about six inches below the crest of 
the dyke. The greater part of the rib is made at the same 
time as the “dyke” but a small section of the main channel 
left open (/.e., adjacent to the dyke). Couch grass is planted 
on the rib and as soon as it well covers the rib the opening 
can be closed, and the water allowed to pour over the grassed 
length. By this means a series of ponds are created. Such 
a scheme should be placed just outside the paddock fence or 
where cattle cannot walk over the banks in wet weather. 

On the top of a fiat domed hill a series of level (M>ntour 
ridges may be put round so as to encircle it, with spillways 
at intervals to avoid overtopping. 

The last two more elaborate schemes are fully justified 
when it is desired to improve vleis, wells or boreholes, but 
they are not primarily designed to improve pasture in the 
immediate vicinity. 

Either for flood control or for purposes as described above, 
on steep hillsides single-sided contour ridges with ribs about 
25 feet apart can 6e designed to hold up all water, except 
during the most severe storms. In place of ribs lengths of 
pits may be constructed in the ridge channel; in cases where 
porous sub-soil conditions suit this method maximum 
absorbtion with minimum evaporation is attained. In 
practice a scheme probably would usually partake of both 
these methods. 

Treatment of Vleie.— The quantity of moisture available 
for the grass is one of the main, if not the main, factor in 
obtaining good pastures. Water penetrates relatively slowly 
on most grassed areas; by lengthening the time during which 
water is moving over the surface much more may be made to 
penetrate, except in the case of almost fiat vleis which become 
waterlogged during the wet season. Many of these vleis 
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become cracked and dry during the dry season. In this case 
much has been achieved by preventing surface water from 
above running into them during the rains and making it 
penetrate the land above so that it slowly percolates down to 
come out at the time when most needed. The vlei is thus 
improved in both summer and winter. Many of these vleis 
are drained by gullies whieh cut off and lead Jiway the water. 
The gullies should be blocked. 

Staggered Contour Bidges. — Another method of conserving 
or utilising storm water is contour ridges with staggered 
breaks. This method is primarily of use when it is desired 
to hold back for a time and check the rush of storm water 
which is to be used for storm water irrigation or to reduce 
the peak Qow in a gully. It has the advantage as well that 
penetration is greatly increased on the treated areas. 

Heed for Careful Planning.— Before any of these schemes 
are adopted careful consideration must ]>e given to the expen-* 
<liiure which is economically justified, the natural confor- 
mation of the land and the type of vegetation present, and 
the type of soil and sub-soil. The usual solution would be a 
combination best suited to the particular case. Most of the 
s(*hemes require a technical knowledge greater than for plain 
contour ridging and greater care in construction, and advice 
should be sought before embarking on any scheme. 

Water Conservation on Improved Pastures. 

Where a relatively high expenditure is justified as, for 
examj^le, improved pastures such as Kikuyu, llliodes grass, 
paspalum, common cou(‘h or forage crops of oats or lucerne, 
for breeding stock, fattening or dairving, there are other 
methods which in these cases amply repay their cost. They 
must all be constructed before planting the grass or forage. 

The '<Eidge-and-Furrow.”— The first is the ‘'ridge-and- 
furrow,^^ which consists of forming the land by repeated 
ploughings into smooth undulations, anything f^om 15 to 30 
feet wide and about six inches high. The length and height 
of these undulations is on a gentle gradient varying according 
to the proneness of the land to be too dry or too wet. Trials 
have shown this method possesses great possibilities in 
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Bliodesia, but most careful examination of the site is required 
before such a scheme can be recommended. Surplus storm 
water from another area above may be led into the system. 

Bench Tenraees.->hlxcelleut pastures are being grown in 
Bhodesia on level or almost level “bench terraces.” The 
minimum of rainfall is lost and the benches may be irrigated 
either normally or by flood water. 

"IMIng'* or Contour Bows.— It has been generally advised 
that on all but flat laud which is to be sown to grass contour 
ridges must be put in. Bain water could be held up on all 
the surface if, before planting the grass, or the previous green 
manure which is a most desirable practice, the land were 
ridged as for tobacco or potatoes, the ridges being subsequently 
slightly smoothed with a light harrow. The ideal implement 
would be a basin lister which makes shallow depressions about 
18 inches wide in varying lengths from 5 to 15 feet. It would 
not be impossible to imitate the work of this implement with 
a shovel-or ridging-plough. The ends of the basins should 
be staggered and the length should be on the contour. In 
this type of work the rows or basins should be commenced 
just below and “parallel” to the upper contour ridge on each 
strip and each subsequent row below the last. 

JIatuke’.s Paet. 

Assistance to Batura.— In any and every case, when it is 
desired to make more water penetrate every effort should be 
made to assist Nature. Encourage as thick a cover as possible, 
both of herbage and litter. The water will be slowed up, the 
stirlaoe prevented from becoming hard and the water will not 
be muddy to choke the pores of the soil, but clean and able 
to penetrate. There is a great diflference between the rates 
of penetration of clean and turbid water. Evaporation will 
be reduced. 

the pastures and stop fires. Only when these do 
not aohimws the desired result, or it is obvious that alone th^ 
cannot iuhieNte' it, or the pasture eannot be rested, should 
mechanical /twiaiitment be resorted to. Without some rest or 
reduction ^ mechanical treatment brings slow benefits, 
but oombtuhd a short rest remaikaUe i^lts can be 



' 12. Water storage. A farm clam. 

13. 8oil and water conservation. An earth check-dam to control erosion: 

in a vlei. 

14. Damage and loss of nioistnre. A cuttle track in a pa*>tuie grows into 

a gully. (Jullies drain off sub soil moisture. 
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attained. By ‘‘mechanical treatment” ie meant disc harrow- 
ing, contour furrowing, spreaders, and pasture ridges, etc. 

It is recognised that in most cases it will be found next 
to impossible to sufficiently rest a pasture, therefore in the 
majority of cases recourse must be made to mechanical treat- 
ment to a greater extent than would otherwise be needed. 

Dams. 

Small Bams and Check Dams.— Under this heading may be 
included all kinds of small dams, check dams, bolster dams, 
and contour banks which are placed in vleis or valleys and 
designed to hold up a small volume of water for a period or 
slow up the rush. If a number of structures are placed at 
intervals in a valley i)ermanent water may often be obtained 
in the lower ones even though none hold water more than a 
few* feet deep, the seepage from the top one filling the low’^er 
ones many months after rains have (‘eased. Pastures have 
ben greatly improved by such schemes also. 

In order to minimise the risk of cattle picking up internal 
parasites, such dams as have permanent shallow water in them 
should be fenced off. All dam walls should be fenced, in fact, 
to prevent damage being done by ( attle. 

Storage Bams and Soil Conaervation.— In denuded and 
eroded areas, eventually all underground ’water supplies will 
be 80 seriously curtailed that in most cases the only method 
of obtaining water would be from storage dams. Under such 
circumstances, due to the violence of the flood water, the dams 
would have to be made larger and stronger and wdth unduly 
large spillways, and their lifetime would be very short owing 
to the heavy silt load in the flood water. 

It is necessary, therefore, to control erosion in the catch- 
ment area above such works. It has been thought that soil 
and water conservation works above a dam would reduce the 
flow into it. Certainly the peak intensities of floods are 
reduced, but it is quite certain any soil and water conservation 
above will in the end benefit the supply to the dam, as the 
water held up will travel to it for a greater part of its journey 
underground, through the whole year, and safe from evapora- 




30 THE KIIODESIA AGRICULTURAL JOURNAL. 

tion. With a favourably situated dam water would still be 
running into it by underground channels late into the dry 
season. 


Windbreaks. 

A windbreak by reducing wind velocity will tend to 
decrease evaporation. The benefits which this brings about 
over the sheltered area greatly outweigh the local sapping 
effect of the roots. 

By opening up the soil the tree roots in a forest or planta- 
tion permit a high rate of penetration of water. Thick forest 
litter forms an ideal mulch for prevention of evaporation and 
also retards the rate of flow of surface water and keeps the 
top soil in a porous condition. The shade protects the surface 
from the scorching heat of the sun. Kapid growing trees 
such as eucalypts, however, transpire huge quantities of water, 
and for this reason and also perhaps because of the deep 

opening action of the roots they often exert a local draining 
influence. For this reason gums should not be planted close 

to shallow wells and small dams, 

* 

A windbreak of willow, however, can reduce losses from 
a small dam fed by a permanent stream, as thevse trees 
transpire little moisture. They should not be planted on a 
dam wall. 

When opening a new farm or new lands windbreaks of 
trees should be left. These barriers may be across exposed 
places and either at right angles to the direction from which 
comes the strongest wind or on the contour. 

On a mountain slope the leaves of trees will cause the 
moisture of low clouds passing through the trees to condense ; 
beyond this action there is no proof that trees bring rain. 
Afforestation of a bare area decreases erosion and run-off, and 
for that reason should occupy a prominent position in our 
conservation programme. 
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The “Gundry” Tobacco Furnace 


l\j B. G. Gundry, A.I.Mech.E. 


[Note. — Owing to the large demand for this article it is 
now reprinted with additional Tiotes to replace Bulletin 996 of 
August^ 1936. — AV.] 


Since particulars of this furnace were first published in 
1934 it has been further tested at the Trelawney Tobacco 
Research Station, where it has gii’en excellent results and 
attracted (‘onsiderable attention. Very satisfactory results 
have also been reported by private growers who have tried it. 

In order to overcome (‘ertaiu objections to the stoke hole 
being in the top of the furnace, as originally designed, an 
alternative design has been produced in which the stoke hole 
is situated in the front wall. As both designs have their 
respective advantages a drawing of each is reproduced here- 
with and for convenient reference these are designated as 
Types I. and II. The principle of their construction and 
working is, however, the same and there appears to be little, 
if any, diflference in their general efficiency. 

The important features of this furnace are its low' fuel 
consumption, itvS cheap and easy construction and the ease 
with which the temperature can be controlled. 

The Type I. furnaces installed at the Trelawney Station 
on 12 ft. X 12 ft. X 18 ft. barns fitted with 11 inch diameter 
circular flues, consumed on an average less than three-quarters 
of a cord*'^ per curing over 14 curings. The c'onsuniption of 
a Type II. furnace installed on a standard 16 ft. x 16 ft. x 
20 ft. barn also fitted with 11 inch diameter circular flues, 
averaged slightly over three-quarters of a cord in five curings. 
The highest consumption for either type of furnace reported 
by private growers was about IJ cords per curing. 

*A cord of timber measures 8 ft, long x 4 ft. wide x 4 ft. high. 
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Eeports also state that with this furnace the temperature 
ean easily be maintained at a steady figure and can, if neces- 
sary, be raised very rapidly. 

When used in conjunction with brick and iron flues it 
is unlikely that this furnace will give such good results as 
quoted above, as such flues are not so efficient as circular 
ones. It should, however, give a very considerably reduced 
consumption as compared w'ith the ordinary open type of 
furnace. 


OonattttCtioa.— The furnace may be built at any convenient 
distance from the bam, but it is not, as a rule, necessary or 
advisable for this distance to exceed 3 feet. Where a brick 
chimney is already in existence the furnace should l>e built 
fairly close to it and the flue taken through the base of the 
chimney. If more than a few inches of flue pipe is exposed 
between the barn and furnace it is advisable, in order to 
conserve the heat, to enclose ii by building a low wall on 
either side of the pipe, an inch or so from it, and Ailing the 
space between with sand. 


The excavation for the foundation should extend down 
to a firm compact formation and should not be less than 
9 inches deep. The foundation should, for preference, be laid 
in lime or cement mortar, as these are far more permanent 
than ‘Magga.’’ The top of the foundation should be not less 
than 3 inches above the ground level, but the height may be 
increased if necessary to suit existing conditions, such as the 
height of the bam floor or existing flues. In the drawing of 
the Type I. furnace it is assumed that the barn floor is only 
slightly above ground level and the flue is to be^ set about 
7 inches above it. The Type II. furnace is drawn to suit 
conditions where the barn floor is about 9 inches above ground 
level and the flue is to he again 7 inches above it. It should 
be understood that the flue can be set at any convenient height 
in the back wall of the furnace w^hich best stiits the bam, but 
it is advisable to keep it below the top of the baffle wall. 


When completed, the foundation will present a level 
platform of brickwork on which the walls are built. Those 
: i^i^ld be built in ^^dagga^^ containing only sufficient clay to 
|nhke it bind. If the *Magga*' is naturally very Jnbh it should 
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have a certain amount of sand added to it to reduce the 
shrinkage. Care should be taken when laying the first course 
of bricks in the walls that the openings forming the air inlets 
are left in their proper places. 

An openings one or two bricks deep, should be left on one 
Ride opposite the space behind the baffle wall so that any 
ash which may collect there can be remoTed from time to 
time. This opening must, of course, be kept closed when the 
furnace is in operation by inserting loose bricks which should 
be plastered over vrith ‘‘dagga” to prevent the leakage of 
cold air into the flues. 

It should be noted here that the dimensions given on 
the drawing correspond to standard brick sizes, and if the 
bricks used are approximately of standard size there should 
be no need to cut them, except to make the usual “closers’^ 
to obtain a proper bond. It will be found, for instance, that 
the outer courses of the Type I. furnace will be 4 bricks wide 
by 9| bricks long, uhich will correspond very closely to the 
dimensions given, a difference of an inch or so will be of no 
importance. 

When laying the second course of bricks the 9 inch air 
inlets should be covered by bricks cut to a “V” shape as 
shown in the drawing, and as a further safeguard against 
them collapsing pieces of thin sheet iron or a tew lengths of 
hoop iron may be built in over these openings. 

The inclined hearth and baffle wall should be built up 
with the side walls and should be bonded to them whenever 
convenient. The flue pipe is placed in position and built into 
the back wall at the required height. The walls, which are 
9 inches thick, should be built in ‘‘Colonial Bond,^^ a.e., three 
courses of “stretchers” and one course of “headers” alter- 
nately. When the fifth course has been laid two strands of 
barbed wire or strips of hoop iron should be laid in each 
second course of brickwork as indicated in the drawing. These 
will check the cracks which subsequently develop in the walls 
und prevent them becoming serious as well as strengthening 
ihe furnace generally. 
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It is advisable to carry similar wires or strips of hoop 
iron through each course of the bafiEle wall in the Type II* 
furnace in order to strengthen it. 

When the walls reach the proper height the side walls 
are corbelled or stepped out towards the centre of the furnace 
to form the roof. It will be noted that in the first, second 
and fourth course or corbelling, courses of ‘%eaders^^ have 
to be cut to the necessary length to give the required over- 
hang of If inches. This overhang should not be appreciably 
increased otherwise the bricks will sag down when being laid 
and the ends may break off when the furnace is in operation. 
If any difficulty is experienced in laying these overhanging^ 
courses a straight piece of timber can be set up at the proper 
height to act as a support and guide for the bricks while they 
are being laid and afterwards removed when the ^'dagga'’ is 
sufficiently set. When placing the two top courses on the 
roof care should be taken that each brick covers the joints 
below it. 

It is very advisable to protect these furnaces from the 
destructive effects of rain either by a permanent corrugated 
iron roof supported on four poles or a loose cover which can 
be placed over them In wet weather. 

Metal Work, Doors, Etc.— In order to obtain the maximum 
efficiency from either type of this furnace it is essential that 
the stoke hole be kept closed with a cover or door when it is 
not actually being stoked. 

For the Type I. furnace a proper cast iron furnac^e door 
would be the most satisfactory, but as these are expensive 
something cheaper is usually adopted. A flat piece of iron 
plate I inch thick has proved fairly satisfactory, but such a 
cover warps and buckles after a time and admits too much 
air. A square, prism shaped cover as shown in the drawing 
has been tried at the Trelawney Station and appears to be 
more satisfactory than the flat plate, but it has not yet been 
thoroughly tested and readers are advised to try out one or 
two themselves before purchasing or making a large number 
of them. Some growers have found old plough discs quite 
satisfactory, if however these are used the sisse of the stoke 

will have to be reduced to about 14 ixiches square, by 
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corbelling out the two top courses of brickwork. A strong 
wire loop is attached to the dis(; so that it can be lifted on 
and off with a stick or iron bar. The Type II. furnace 
requirevs a door hinged either at the top as shown in the 
drawing or, if preferred, one hinged at the side. It is 
probable that a door hinged at the top and having to be 
propped open is more likely to be kept closed when the fire 
is not being stoked. 

Here again a cast iron door would be the most satisfac- 
tory, but in this type the door is not subjected to such intense 
heat as in the Type I. furnace, and at the Trelawney Station 
a door of i inch plate has served its purpose quite well. 

The only oilier metal work required is an iron sill placed 
on the bottom of the stoke hole opening. This is necessary 
to protect the brickwork from being broken away by the 
logs as they are pushed into the furnace. Two strips of old 
tyre iron would be quite suitable for the purpose. 

Operating.— When the furnace has been built it should be 
left to dry out for a few days. It should then be given a trial 
to see that it works satisfactorily. A small fire should be 
lighted and the air inlets left open until the fire is burning 
freely and the chimney is “drawing.” The air inlets may 
then be almost entirely closed with loose bri(jks so that the 
fire burns steadily. It is advisable to keep only a small fire 
going for several hours to dry out the furnace. 

The fire can then be increased and the temperature 
gradually raised to the maximum required. It may be neces- 
sary to open the air inlets slightly, but it is rather amazing 
to find what a very small amount of air has to be admitted 
to maintain a large fire. 

The size of the fire required to mainlain any given tem- 
perature will depend on the prevailing atmospheric conditions 
and the efficiemry of the flues and chimney. At the Trelawney 
Station, where the barns are fitted with circular iron flues 
and chimneys, it is seldom necessary to have the furnaces 
more than half full of fuel to obtain the maximum tempera- 
ture. If any diflficulty is experienced in getting the barns 
hot a careful examination of the flues and chimney should 
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be made to make that there are no obstructions in the 
Bystem or that the flues are not thickly coated with soot or 
tar* It sometimes happens that in the angles or tee pieces 
of the flues one section is pushed too far into the other^ thus 
restricting the passage of hot air, or again the flue leading 
to the chimney may be pushed too far into the chimney 
opening with the same result. 

The Type I. furnace is fed by lowering the logs vertically 
through the stoke hole and allowing them to fall backwards 
on to the inclined baffle wall. The logs should not exceed 
4 feet in length. In the Type II. furnace the logs should lie 
on the inclined hearth below the stoke hole. 

If it is necessary to reduce the temperature it should be 
done by closing the air vents partially or completely as 
circumstances require and not, except in an emergency, as 
the average fire boy likes to do, by leaving the stoke hole open. 
It will be necessary to clear the air inlets occasionally with 
a small iron rake, but only dead ash should be removed, care 
being taken not to rake .out the live charcoal. At the end of 
a curing all the ash should be removed from the furnace. 

Soon after first lighting the fire, cracks almost invariably 
develop in the side walls; these should be closed up with 
*^dagga'’ and will not, as a rule, give any further trouble. 

This furnace is not suitable for buruing very large logs 
or large awkward shaped roots. 

XiBtBr Xotai.— Since the above article first appeared in 
this Journal the writer has had the pleasure of meeting a 
large number of tobacco growers who have expressed in 
genarous terms their satisfaction with this furnace. The fact 
that many growers, after giving it a trial, have replaced their 
other furnaces with it and ate also building it in conjunction 
w|th new bams, is a very definite indication of its growing 
popularity. 

The following notes may be of general interest as they 
ejmbody replies to questions which the writer has been asked 
Mw to time. 
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There appears to be little object in increasing the thick- 
ness of the furnace walls from 9 inches to 14 inches as has 
been suggested, since it is doubtful if the small amount of 
heat which would be conserved would result in any appre- 
ciable saving of fuel, nor would it tend to eliminate the 
cracking in the external brickwork. 

The cracks which appear on the outside of the walls are 
unavoidable in a furnace of this description, since it is 
inevitable that the inner layer of bricks must get hotter and 
will therefore expand more than the outer layer. If the 
walls are properly reinforced as explained in the text, these 
cracks will not aftect the working of the furnace, unless they 
extend right through the wall, in which case they should, 
of course, V)e filled in with “dagga.’’ 

The function of the baffle walls in these furnaces is to 
prevent ash and unburnt fuel from entering and possibly 
choking the inlet flue, and also to protect the metal flue to 
some extent from the destructive effect of the actual flames. 

In cases where the outside ground level is appreciably 

lower than the level of the barn floor and the inlet flue can 
in (^onse(juen<!e be set fairly high up in the rear wall of the 
furnace, the baffle wall, or rather the 8pa(‘e behind the baffle 
wall, performs no useful purpose and may well be dispensed 
with. In the case of the Type I. furnace the rear wall would, 
under these circumstances, be built solid with the stepped 
hearth and the inlet flue would be set somewhat above the 
level of the top step. In the Type II. furnace the rear wall 
would be built immediately behind and solid with the baffle 
wall, which would remain in the same position as shown in 
the drawing. It would thus be simply a thickening of the 
rear wall to withstand the battering it receives when the fuel 
is carelessly thrown into the furnace. In both these cases the 
overall length of the furnaces would be reduced by 9 inches. 

In cases where it is necessary to retain the space behind 
the baffle wall in the Type II. furnace, the baffle wall itself 
may with advantage be made 14 inches thick instead of only 
0 inches thick, as shown in the drawing. As a result of this 
alteration the overall length of the furnace would be increased 
by 4f inches. 
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One instance came to tke writer^s notice where difficulty 
was experienced in getting these furnaces to work, owing to 
the fact that the chimneys extended only a few feet above 
the top of the furnaces, and were not therefore inducing 
sufficient draught through the furnaces. The trouble was 
overcome by increasing the height of the chimneys. As a 
general rule, in order to ensure a proper draught, the 
chimneys should extend two or three feet above the gutter or 
eaves of th^ barn roof. 


Cleanliness Aids Insect Conteol 
in Lands and Sheds, Stores and Farmsteads. 
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Cleanliness Aids Insect Control 


SOME EXAMPLES OF AGRICULTURAL HYGIENE. 


By M, C. Mossop, M.Sc., Entomologist. 


Broadcast from Salistmnj on Wih JJecember, and 'published 
htf permission of the Postmaster-General, 


When tlie average j)ersou first hears the slogan “Cleaiili- 
novss Aids liiseci Control/’ the general iiu])ression gained is 
something like this: “It 1 keep myself clean, I won’t get 
lice. If 1 keej) my home and domestic pets clean, I won’t 
get fleas. If I keep my native servants clean, they’ll bring 
fewer bugs into the hoiise. If I keep my kit (then and pantry 
clean, I’ll get fewer cockroaches, beetles and moths.” The 
reason that these ideas are the first to come to mind is that 
personal and household cleanliness are related to health, and 
medicine is a very much older profession than agricultural 
entomology. There are probably dozens of medical doctors to 
every entomologist. Entomologists have advised cleanliness 
in relation to individual pests for a good many years, but 
have not, on the whole, been sufficiently a(‘tive in stressing it 
as a general routine on the farm. On the other hand, general 
cleanliness in the home is drilled into us almost from birth 
onwards. It is at least as old as Mosaic Law, and probably 
much older. 

But what is the principle underlying insect control by 
means of household (deanliness, or with its aid? Briefly, it 
is the removal and destruction of the food upon which the 
insects live, or alteration of the conditions favourable for their 
increase. Removal of their food may remove the insects with 
it, or it may starve them out, or it may render the house 
unattractive to those insects that tend to come in. 

Having once realised why cleanliness aids insect control 
in the home one need go only a step further to apply the same 
principles to the farm and garden. But first of all, to 
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appreciate cleanliness one must know what dirt is. In the 
house, dirt chiedy consists of small particles of human food 
or other organic matter, dust of various kinds, and one or 
both of these incoporated in fluff. A much-debated definition 
of dirt, is “matter out of place.” While it is easy to pick 
holes in this definition, it at least covers the subject even if 
it is rather sweeping. From the point of view of the farm, 
“plants or refuse out of place” might be a better definition. 

For instance, old maize stalks lying on the lands in late 
spring constitute dirt. They are agricultural refuse; the 
cattle are finished with them, and the farmer has finished with 
them. They will not rot until well after the new crop has 
been planted, and in rotting at this time they use up nitrogen 
and will not be of much value as plant food for the new crop. 
They have their value if collected and included in the 
compost heap, but then they are no longer out of place and 
therefore no longer refuse. 

Now, the progressive farmer who collects this refuse and 
rots it receives at least a twofold retxirn. First, he adds to 
the amount of compost he is making — that is an obvious 
return. But he also, removes from his lands the larvae or 
pupae of the Maize Stalk Borer(*) that are sheltering in the 
stalks, and, by means of the heat generated in the compost 
heap, kills them — ^that is a less obvious but probably more 
profitable return. The adult or eg^-laying stage of the maize 
stalk borer is a night-flying moth. The moths emerge 
normally from the end of November onwards, but earlier when 
there have been good early rains. Old stalks should, there- 
fore, be disposed of by early November at the latest. A 
further benefit received is the removal of one of the commonest 
sources of diplodia. 

As most tobacco growers now realise, country-wide winter 
cleanliness on tobacco lands, with no other known aid, has 
been successful in controlling Tobacco Whitefly{*) t<^ther 
With the disihse, tobacco leaf-curl, which it carries. This 
cleanliness has been incorporated as a farm routine by the 
best growers. Sporadic outbreaks are, liable to occur, but only 
(^e serious such outbreak is believed to have occurred since 

fvtea, FuU. <*yir«m{Sia Msdw'aenMi, 0oi4». 
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the uprooting of all tobacco stalks and general cleanliness 
were adopted by the growers. The outbreak referred to was 
traced to neglected tobacco re-growth. Experience during 
the last few years indicates that cleanliness not only aids 
control of whitefly, but constitutes the main controlling 
injluence. 

The control of the three pests of the farm orchard most 
noticeable to the consumer is a further example of the aid 
of cleanliness in the form of proper disposal of crop refuse. 
Naturally, the most generally noticed orchard pests are those 
seen or tasted when the fruit is being eaten. In Rhodesia 
these pests are fruit flies(*), vinegar ilie8(^), and the False 
Codling Moth(*), Infestation of fruit by iuvsects often tends 
to make the fruit ripen early or drop to the ground, or both. 
If these fruits are left, they merely act as a suitable maturing 
ground for the pests that are in them, and they may give rise 
to a further generation of pests that can work havoc in the 
remaining crop. 

All infested fruit should, therefore, be collected and 
buried deeply under well-firmed soil, or preferjibly boiled or 
fed to stock that will consume it ijnmediately. Because the 
larvae leave the fruit in order to pupate in the soil, collection 
should be frequent, so that the fruit can be destroyed before 
it is too late. 

In sylviculture, cleanliness is often a very useful weapon, 
and in forest entomology it plays a very important part. The 
control of the Eucalyptus Borer(*) is an example. The insect 
is controlled by the removal and early utilisation of all dead 
and unthrifty trees, by stripping the bark of trees immediately 
they are felled, and by the use of trap trees. Of these, the 
part played by plantation cleanliness is at least equal in 
importance to the other measures. 

With many other crops and many other pests, the same 
principle of control by the destruction of crop refuse applies. 

However, old stalks, infested fruit, unthrifty or dead trees, 
and unwanted re-growth are not the only kind of dirt that may 

fi Fam. Trypetidae. {^) Drosophila spp 

dfffuti hueotr eta, Meyr. {*) Phoracantha semi punctata, F. 
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be present on lands or in plantations. When a farmer talks of 
dirty lands he usually refers to weedy lands. Weeds are 
merely plants out of place, and the process of getting rid of 
them is known as cleaning. Weeds support an insect 
population that is not exclusively their own. Many of the 
insects that live on weeds are also pests of cultivated crops, 
and it is therefore necessary to dispose of weeds before they 
ate able to increase their population of crop pests. 

Here again matters should be taken in hand before they 
have gone too far. The destruction of weeds that have been 
allowed to grow' for too long a period may result in the 
migration of their well grown insect population to the crop. 
The control of weeds while they are still young is therefore 
necessaiy. This might entail extra cultivation, but increased 
cultivation tends to better soil aeration, and it is becoming 
recognised that good soil aeration produces healthier crops 
that are less susceptible to insect attack. Thus again, to 
direct benefit we may add indirect benefit. 

Weeds that are present in the growing season are not the 
only weeds to be kept under control. Those that are in the 
lands even after the crop has been harvested are a source of 
danger to the following season^s crops. Some of the weed- 
eating caterpillar pests of crops continue to breed or grow 
until well into the cold season. Early ploughing will bury 
these before they mature, together wuth their food plants. 
Once more, the earlier the better, for early ploughing is better 
ploughing, because the soil is more friable and the weeds are 
more likely to be properly buried. 

In lands infested with Hoot Gallworm(^) the maintenance 
of a clean, bare fallow for a year or more reduces the severity 
of the pest considerably. Better and speedier results would 
be obtained by constantly turning over the soil during one 
dry season in order to dry out both soil and plant roots. 
Fortnightly cultivation has produced good results in the 
Transvaal. 

A further type of dirt or refuse consists of materials that 
have been harvested with the crop and later discarded or 
allowed to accumulate. The importance of the disposal of 

(^)iS€UTod^Ta tmtioni^ doodey. 
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maize cobs and husks, and of tobacco waste, is already recog- 
nised. Maize and tobacco are our main crops and have 
naturally received most attention. Dangers are almost surely 
present in ac(Jumiilation of the waste from other harvested 
crops. 

Old maize shelling dumps have been found to be among 
the more impoiiant sources of held infestation by the Maize 
Weevil(“). Tobacco waste left in or around the grading sheds 
and curing barns encourages the breeding of the Stored 
Tobacco Worm(") and Tobacco Beetle(^®). I have spoken and 
written on this subject before, and will not go into further 
detail now. 

Wc have yet to touch on the application of cleanliness in 
the raising of livestock. The best known example is the 
jegular and frequent ( leaning <»f stables and byes, and of styes 
and kraals, combined with the proper disposal of the manure 
and bedding. If these are ulhwed to accumulate they become 
a suitable breeding jdace for the disease-carrying House 
F'lyi*’). If they ar<‘ ])roperly attended to by being gathered 
into a heap and aerated by turning, sufficient heat is generated 
in the subsequent fermentation to ^ill the eggs or maggots of 
flies that attempt to breed in them. When well rotted, they 
are no longer breeding places for Hies. Similarly, heaps of 
grass left lying around to rot slowly become the breeding 
grounds of the irritating, biting Stable Fly(**). Such grass 
should be mixed with the manure to be rotted, or else spread 
out and dried. 

I have attempted to point out some typical cases in which 
< leanliness aids insect control, or even effects control, in field 
husbandry, horticulture, sylviculture, animal husbandry, and 
public health. There are more (‘uses of which we know, and 
almost certainly many more of whieffi we do not know. 

For the sake of brevity, I have not made a special point 
of stressing the fact that agricultural cleanliness is usually 
little more than the sincere application of sound farming 
practice advised by agricuilturists for purposes other than 
insect control, and which are believed to be worth their cost 

(^)C(dandra oryzat^ L. (^)Ephtstia Hubn. 

LaBiodtrma strricornt^ F. (“)A/warfl vicirta, Macq. 

{^*)Stomaxys calcitrans, L. 
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§ox these ptirjjoses alonie. It id oar good fortane that Natore 
allows of this co-operation of ^ort and we should take full 
advantage of it. We want insect control without the use of 
special chemicals. In many cases we have it ; in further caSes 
we have valuable and inexpensive aids to chemical or other 
control. Nor have I stressed the assistance rendered by 
cleanliness in the control of diseases of plants, of animals, or 
of humans. In fact, the more widely one considers the 
subject, the greater the benefits appear to be. 

I make no attempt to apologise for the subject of my talk, 
nor for any efforts to further our cleanliness campaign with 
the aid of the slogan “Cleanliness Aids Insect Control." 
Locked up in Government safes, the theory of cleanliness is 
useless ; the farmer must be given the key. If the slogan can 
be popularised and be kept before the public, it should induce 
sub-conscious thinking, and once we have arrived at. that 
stage, action can follow without effort. Let the slogan 
“Cleanliness Aids Insect Control" help you to unlock the 
door to prosperity. 

Good night everybody. May you have a Prosperous New 
Tear. 


Ci^AHUMEss Aids Ihsect Cojcrraoi. 
in Lands and Sheds, Stores «nd Farmsteads. 
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Diseases of Tobacco in 
Southern Rhodesia. 

(Supplement I. 1932 to 1938.) 

By J, C. F. Hopkins, D.Sc. (Loud.) A.I.C.T.A., 
Senior Plant Pathologist. 


INTRODUCTION. 

In 1931 (*) the first handbook on the diseases of tobacco 
in Southern Rhodesia was published by the Department of 
Agriculture. Its object was twofold. Firstly, to provide a 
ready reference for the tobacco grower to the common diseases 
which attack his cTop, and secondly, to conform to a resolution 
passed at the Imperial Mycological Conference of 1929, that 
a series of handbooks be prepared on the diseases of crops in 
various parts of the Empire. In the descriptions which 
follow, the original publication will be referred to as the 
Departmental handbook. 

Since 1931 many advances have been made in the study 
of plant diseases, and this is particularly so in the case of 
virus diseases. Within the last five years the nature of viruses 
has been discovered and the study of them carried far into 
the field of physico-chemical science. Our latest knowledge 
appears to bring us to the very boundary line between the 
living and the dead, so that we almost find ourselves back in 
the days of * ^spontaneous generation.’^ 

Our knowledge of the behaviour of tobacco diseases under 
local conditions has been added to, but it is sad to relate that 
the actual number of diseases occurring in Rhodesia has also 
increased. 

With growing experience, the majority of tobacco farmers 
are now adept at diagnosing diseases in their early stages. 
An increasing number are also adopting spraying both in 
seed-beds and lands as a general practice, with the result that 
a distinct improvement in disease control has taken place 
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during the past six or seven years* It is now no longer a 
common sight to see whole lands, or even crops, almost com- 
pletely ruined by such diseases as wildfire, angular spot and 
brown {Alternaria) spot. These diseases still occur and are 
always likely to occur, but it has been found in almost every 
case that, if tackled in their early stages, they may be kept 
under reasonable control. 

Although it has been demonstrated over and over again 
that suitable priming, aimed at preventing spore formation 
by the fungus, is a satisfactory way of keeping frog-eye in 
check, there appears to be no appreciable reduction in the 
average yearly damage done by this disease. In their 
consideration of the economic aspect of tobacco production, 
the majority of growers still appear to be unaware of the 
enormous losses which they suffer from the various phases of 
the frog-eye disease. There is no doubt that, under normal 
market conditions, the tobacco industry loses not less than 
^100, 000 annually as a result of frog-eye field spot and 
barn spot. 

It must be admitted that distinct advances have been 
made in recent years in the control of this disease in seed-beds 
and young transplants, but the good that has thus been done 
is in so many cases vitiated by partial neglect of the crop at 
its most critical stage, just before it commences to ripen. The 
whole matter of frog-eye control will be dealt with in a later 
part of this Supplement. 

An innovation which appears to have come to stay is 
field spraying. Some form of dusting or spraying has been 
practised in other tobacco growing countries for some years 
past, but this has been aimed almost entirely at insect pests 
such as the horn worm, in America, and aphis (green fly) in, 
say, STyasaland. The use of fungicides in the field to control 
leaf spotting diseases does not appear to have been given 
much attention. 

As a result of experimental trials and farm experience 
during the past ten years, there is sufficient evidence to show 
that field spraying in some form or other is an economically 
profitable operation, so much so that a separate section of this 
Supplement will deal with the subject* 
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A branch of science which has progressed considerably 
in recent years is that which deals with nutritional diseases. 
For many years tobacco has been used as a medium for the 
investigation of plant nutritional problems, owing to its 
sensitivity to excess or deficiency of plant ‘‘foods, particu- 
larly the mineral constituents. Despite this, newly observed 
nutritional disorders continue to appear, and it is to be hoped 
that continued investigations on physiological lines will 
eventually solve the problem of flavour, “tang,*' texture 
and the many other empirical qualities so dear to the 
manufacturer. 

Fnder the heading of nutritional diseases, certain amend- 
ments are made to the original text. 

In order that this Supplement may be more easily read 
in conjunction wnth the original handbook, the same order of 
presentation is retained. Thus under the heading of “Nature 
of Flani Diseases^’ some remarks are made on the modern 
conception of viruwses. In the same way, notes are given on 
some j)racti(‘al ways of overcoming certain seed-bed troubles 
under the heading of “Plant Sanitation and Care of Seed- 
beds, “ and so on. It is hoped that in this way the improved 
methods of disease control which have been evolved may be 
brought to the notice of all tobacco growers in Rhodesia. 

NATFRE OF PLANT DISEASES. 

In recent years the general conception of the nature of 
plant diseases has undergone some changes. Particularly i» 
this so in the case of nutritional disorders and virus affections. 
Further knowledge has also been obtained on the relationship 
existing between parasitic organisms and environment. 

A good many troubles which at one time were vaguely 
attributed to physiological diseases have now been traced to 
specific deficiencies or excesses of minerals which are normally 
present in the soil in very minute quantities. A deficiency of 
boron has been shown to produce a disease of citrus causing 
wilting of trees, die-back of twigs and the development of 
hard, thick-skinned fruit lacking juice. A good many diseases 
of other crops have also been traced to boron deficiency. 
Abnormal plant development may also be brought about by 
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ihe absence of sufficient quantity of copper, zinc, pbospborus, 
iron, magnesium, potassium and other elements in the soil. 

Disorders may also be induced by an excess of certain 
elements, as for instance manganese, thallium, molybdenum, 
ohromium, chlorine, potassium and so on. 

The exact part played by these substances in plant 
nutrition is not as yet fully understood, but it would appear 
that unless they are present in certain concentrations, the 
plant is unable to take up its normal chemical requirements 
from the soil and metabolism is impaired. 

There seems to be little doubt that the stimulus which 
these diseases have given to plant physiological research will 
before long result in a very much clearer understanding of 
the intricate working of plants in general and of crop plants 
in particular. 

Another conception which has recently been revived is 
that diseases as we know them are not in reality diseases, but 
symptoms of malnutrition or some other disorder in the plant. 
In other words, some internal trouble, caused by erroneous 
methods of cultivation, is the true disease, and that the 
presence of a parasitic organism is merely a contributory 
factor in the production of certain symptoms which are now 
regarded as diseases. In a great many instances this is, of 
•course, true. Without certain adverse environmental 
induences a good number of diseases fail to develop despite 
the presence of a parasite, but in the vast majority of cases 
where parasitic fungi or bacteria are concerned, infection does 
take place, although the disease may not become epidemic. 
It is held by some that this resistance on the part of the plant 
is the result of increased * ^stamina’ ^ induced by a favourable 
environment and that this stamina can be maintained by 
suitable methods of cultivation. Again, this is in part true, 
but in order to guarantee freedom from disease in any crop, 
it would be necessary not only to control nutrition, but also 
climate, for probably the principal factors inftuencing the 
detelopment of plant diseases are rainfall and temperature. 

On the other hand, of course, resistance to disease can 
b^d into crop plants and numerous resistant varieties of 
all kinds are constantly being put on the Jtmrket, but in so 
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many cases resistance is due to some physical attribute which 
is inherited and is not necessarily produced by improved 
nutrition. 

This does not mean to say that nutrition plays no part 
in the plant’s reaction to parasitic organisms. On the 
contrarj", such diseases as wildfire, angular spot and frog-eye 
in tobacco are influenced to a large extent by nitrogen balance. 
From the practical point of view, in the control of plant 
diseases, it matters not whether a parasite be regarded as a 
cause of disease or merely a contributory factor. It is only 
possible at the present stage of civilisation to control climate 
by choosing suitable planting seasons and latitudes, and no 
one has as yet evolved methods of cultivation which will 
immunise crops against all diseases. Until such time as crops 
are raised on ideally balanced culture media under conditions 
of controlled teiu])erature and humidity, the necessity for 
plant sanitation and the removal of plant parasites will 
remain. 

The really great advance that has been made in recent 
years in the study of plant diseases is the discovery of the 
nature of viruses. There seems to be no doubt now that 
viruses are of the nature of proteins which can be isolated 
from juice extracts of plants in the form of crystals. To 
tobacco goes the honour of first revealing this secret to 
mankind. 

Workers in America and Europe have purified the crystals 
of tobacco mosaic, stored them in bottles for many months and 
then reproduced the disease in healthy tobacco plants by 
inoculating them with a solution of the crystals in water. 
Where viruses differ from the substances normally regarded 
as proteins is in their ability to multiply in living tissue. 
This suggests some form of life, and this recent discovery has 
given a tremendous impetus to research on viiiises, particu- 
larly in regard to their molecular structure. For it appears 
that viruses may be built up or broken down in the same way 
as other substances in a plant or animal, which may account 
for the appearance of numerous strains of a virus having 
different powers of reaction, and may also account for the 
apparent production de novo of new viruses. 
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There are a great many problems regarding viruses still 
awaiting solution such as why some can be transmitted from 
plant to plant by juice inoculation, whilst others can only 
be transferred by means of a specific insect. Thus mosaic is 
highly infectious by contact whilst leaf curl depends on white- 
fiies for its dissemination. 

It will therefore be seen that the nature of plant diseases 
is being brought under the searchlight of modern enquiry, 
and it is hoped that continued research will produce vastly 
improved methods of disease <u>ntrol in the not too far distant 
future. Until that time arrives commonsense hygiene and 
field sanitation must continue to play a most important part 
in the production of crops. 

PLANT SANITATION AND CARE OF SEED-BEDS. 

The importance of paying particular attention to the 
raising of disease-free plants in the 8eed-l)ed8 has been 
stressed on many occasions in the past. The same injunction 
is of equal importance lo-day. A big step is made towards 
the production of a first class crop, if healthy, vigorous 
seedlings are used for planting. The successful growing of 
clean tobacco depends very largely on keeping the plants 
growing ahead of disease, so that reaping commences before 
any serious inroads have been made. Provided that the lands 
are uncontaminated, clean seedlings ensure a healthy stand 
of well grown plants being established before air-borne 
diseases such as frog-eye and brown spot find their way to the 
crop. If, however, seedlings affected by frog-eye, angular 
spot or wildfire are used, there is always the danger of an 
epidemic occurring under conditions favourable to the 
diseases. In fact, raising a paying crop from diseased 
seedlings is always a gamble, and is a source of continual 
anxiety, if not always financial loss, to the grower. 

Preparation op Seed-beds. 

The necessity for the selection of a well-drained site is 
referred to under diseases such as “damping-off^* and black 
stem rot, but it is unwise to choose soil which has not a good 
waterholding capacity in order to ensure |;ood drainage. It 
is found that certain types of soil bordering on vleis are 
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ttometimes utilised for seed-beds. These soils have usually 
been subjected to considerable erosion and are deficient in 
humus and organic matter generally. They do not retain 
moisture at all well, so that it is often necessary to water 
them almost continually in order to prevent the seedlings from 
wilting, l^lants grown under these conditions are pale or 
yellowish in colour and very susceptible to frog-eye, 

Sandy soils deficient in humus are also reported in 
America(®) to accentuate chemical poisoning in tobacco, and 
cases of chlorine toxicity have been encountered in Ilhodesia 
in seed-beds of this type although the chlorine content of 
the soil was only about fifty per cent, above normal. 

Seed-bed Sterilisation. 

Although it is realised that seed-bed sterilisation is a 
laborious operation, yet the necessity for eradicating certain 
plant pathogens remains. Soil sterili-sation is aimed at 
killing the fungi which cause ^Mamping-off,^' black stem rot 
and so on, as well as the more serious root nematode. 

It is held by some growers that the application of organic 
manure, preferably in the form of compost, to seed-beds will 
immunise the 2>hnits against all ills. This theory results from 
a confusion of ideas and from false analogy with diseases of 
animals and man. Certain plant diseases such as frog-eye, 
brown spot, angular s})ot and wildfire are regarded us 
symptoms of malnutrition and it is thought that they are 
brought about by an excessive use of artificial fertilisers. The 
fact that these diseases are caused by parasitic organisms is 
unfortunately overlooked, and although plants raised on a 
balanced nutrition are, generally speaking, more resistant to 
diseases than those of lesser stamina, the mere substitution of 
manure for other forms of fertiliser does not confer complete 
immunity. 

If seed-beds are used continuously or inalternate seasons, 
the possibility of infection being present when beds are sowm 
is high, unless some precautions are taken. This patiicularly 
applies to those diseases already mentioned which come from 
the soil and are caused by normal soil-inhabiting organisms. 
It is because experience has shown that considerable trouble 
may arise from this source that soil sterilisation is advocated. 
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Various methods are employed in different parts of the 
'^orld, but some form of heat is found to be the most 
efficacious. Steaming is the most satisfactory under certain 
conditions, for if done efficiently not only are the plant 
parasitic organisms destroyed but the fertility of the soil is 
increased. 

In Bhodesia, steam heat has not been adopted, but the 
open fire method is in common use and when employed by 
experienced growers is found to give very satisfactory results. 
Fertility of the soil is not lost provided that over-burning does 
not take place. After sterilisation, manure in the form of 
well rotted compost is safe to add to the beds, if it is known 
that the compost does not contain tobacco refuse. Although, 
theoretically, parasitic fungi should be killed by the heat of 
cK)mp08ting, it is known that some plant pathogens do 
survive. The probable explanation of this fact is that small 
pieces of infected plant debris never reach the interior of the 
heaps or pits and are not subjected to lethal temperatures. 
Very minute particles of plant tissue containing an active 
parasite are all that are required to start up a disease. 

The manure should be dug well in and the beds levelled 
off leaving the surface somewhat rough in order to prevent 
seeds being washed together during watering. If beds are 
left smooth, and especially if the soil is deficient in organic 
matter so that the surface is composed largely of sand 
particles, considerable losses of seedlings may be experienced 
at the time of germination. A common complaint is that 
when the seed coat splits, the minute root pushes up into the 
air, shrivels and dies. This is caused by its inability to push 
downwards owing to the presence of a hard surface due to 
excess of sand and deficiency of soft humiis into which it can 
penetrate. 

When this trouble is experienced, if taken in time, the 
plants may be saved by applying to the beds a thick suspension 
of antheap soil in water. If immediate action is not taken 
when the seedlings commence to die, the bed may be lost and 
have to be re-sown. 

Other methods of sterilisation againet ^^damping-off 
fungi have proved successful where heat sterilisatioh has not 
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been enipluj^ed, but the use of chemicals as a substitute for 
heat is a retrograde step and is not recommended. In cases 
of emergency when plants are dying in large numbers, it is 
found that applying dry Bordeaux powder to affected patches 
checks the disease. As a preventive form of sterilisation if 
‘‘damping-off’’ is expected to occur, the beds may be watered 
every four or five days with Cheshunt Compound, which is 
prepared in the following manner: — 

Take 2 ozs. copper sulphate (bluestone), 

11 ozs. ammonium carbonate. 

Grind each separately — especially the ammonium carbo- 
nate — to a fine jiowder and mix intimately. Place the mixture 
in an air-tight glass or earthenware container for at least 24 
hours, when it will take on a deep royal blue colour. 

Weigh out 2 ozs. and dissolve in a little hot water. Bring 
up to 4 gallons (1 petrol tin) with cold water. 

This solution may be watered on to very yoxmg seedlings 
without risk or damage and can be used at double strength 
on less delicate plants. 

Difficulty may be experienced in crushing the ammonium 
carbonate, w hich is usually bought in hard lumps. A satisfac- 
tory pow'^der c^an, however, be obtained by the use of a 
prospector’s pestle and mortar. 

Seed Treatment. 

Since the publication of the Departmental handbook, 
silver nitrate has superceded corrosive sublimate as a disin- 
fectant for tobacco seed. The sterilisation of seed has become 
almost universally adopted by growers in the past few years 
and the benefit to be derived can be assessed by the compara- 
tively rare appearance of either wildfire or angular spot in 
seed-beds. 

Directions for Use . — 17 1 grains of silver nitrate should be 
dissolved in two pints of clean, cold rain water or distilled 
water, or tablets may be obtained which, when dissolved in a 
pint of water, give the required dilution, namely, 1 in 1,000. 

The seed to be treated should be tied loosely in a piece 
of muslin and soaked in this solution for 15 minutes, with 
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frequent agitation. The seed and muslin should then be 
removed, drained and washed well in clean running water for 
several minutes or in five or six (changes of water. 

The seed should then be spread out in a suitable receptacle 
and dried rapidly in the sun, with occasional stirring. It is 
advisable to place the seed whilst drying in a place sheltered 
from the wind owing to the ease with which a sharp gust can 
scatter it. 

When thoroughly dry the seed should be poured into 
clean calico bags and stored away from any tobacco refuse, 
such as is found in grading and bulking sheds. 

The drying can be obviated by treating the seed and 
then sowing by the water-can method after it has been 
thoroughly rinsed. The treatment should not be done down 
at the seed-beds owing to the danger of untreated seeds being 
dropped and producing infected plants which would soon 
spread disease through all the beds. 

Sprating. 

Many changes have taken place during the last few years 
in the methods and materials used for spraying seed-beds, so 
that some modifications of the recommendations made in the 
Departmental handbook are necessary. 

Two kinds of copper spray are usually employed, 
Bordeaux mixture and colloidal copper. Several makes of 
proprietary Bordeaux mixtures are obtainable locally, but 
the best results have been given in trials by the brands in 
which the copper sulphate (bluestone) and lime are packed in 
separate air-tight cartons. When freshly made these are as 
efficient as home-made Bordeaux, but nearly twice as costly. 

Used at the 4-4-50 concentration, one gallon of the spray 
fluid per 26 yard bed is found to give protection against frog- 
eye, angular spot and wildfire. 

Colloidal copper has recently become popular largely 
owing to the facility with which the spray fluid can be 
inepared. Used at a conceniration of 6 lb. per 100 gallons 
of water (1 whisky bottle to 40 gallons water) plus a good 
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spreader, it has been found to prevent infection of beds by 
the same three di8ease8(®). 

For those prowers who wish to economise on their 
spraying costs, the following meihod of making Bordeaux at 
home is given. 

The equipment required is: — 

(1) Two forty or fifty gallon drums. If made of iron, 
they must be painted inside with a bitumen com- 
pound to prevent deposition of copper on the iron. 

(2) A ])iece of hessian and a long stick to go across one 
of the drums. 

(3) Some doubled (‘heese cloth to strain the spray fluid. 

(4) A tin or similar container in w^hich to slake the lime. 

The most important part about making Bordeaux mixture 
is that first quality, freshly burnt lime only must be used. 
This can be obtained in various Avays, but not by ordering a 
sack from a dealer, because by the time the vsack reaches the 
farm, if it has not completely disintegrated beforehand, all 
the lime will have slaked and no unslaked lumps will be 
found. 

It is possible to purchase specially selected lumps of 
burnt lime from some dealers at a cost slightly in excess of 
the normal price. These should be put into an air-tight 
drum, despatched to the farm and kept until required for use. 

To prepare the spray, 25 gallons of water should be 
poured into one of the drums; 4 lb. of crushed bluestone 
(copper sulphate) crystals should then be tied in a piece of 
hessian and suspended from a stick placed across the top of 
the drum, so that the bag is just immersed in the water. 

Four pounds of unslnked lumps of lime should be placed 
in a petrol tin and sprinkled with water until the lumps 
commence to crack and a good heat is generated. Water 
should be continued to be added in small quantities so as to 
keep the reaction progressing rapidly, but care must be taken 
not to add so much water that boiling ceases and the lime 
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becomes wet. If properly prepared the finished product should 
be a fine dry, white powder free from lumps. The operation 
is very simple and takes only a short time. 

The lime should then be added to 26 gallons of water in 
the second drum, the suspension being stirred well. A sack 
should then be placed over the top of the drum to exclude air^ 
and the lime water left, with occasional stirring, for an hour 
(or whilst breakfast is being taken). 

Immediately before spraying commences the bluestone 
and lime solutions should be mixed by slowly pouring the 
lime water, through a doubled piece of cheese cloth, into the 
bluestone, stirring all the time. 

Spreader (according to manufacturer's directions) should 
be mixed to a paste with a little water and added to the 
Bordeaux mixture, which is then ready for use. 

In view of the utility of knapsack spray pumps and their 
suitability for use in the field, it is recommended that these 
machines be used on seed-beds. They should be worked at a 
good steady pressure and the noaszle held at least two feet above 
the plants. Provided a nozzle giving a fine mist-like spray 
is used, excellent cover of the foliage will be obtained in this 
way and at the same time a minimum amount of spray fluid’ 
used. 

Many growers still prefer to use a bucket pump for seed- 
bed spraying. In order to facilitate the work, the pump is 
equipped with from 20 to 30 feet of | inch hose, so that two 
adjacent beds can be sprayed without the necessity of 
constantly moving the bucket. 

IT'ozzles of the whorl type are in general use now, but a 
few growers persist in the use of the old-fashioned tap type, 
which goes under the misnomer of ‘^Bordeaux Nozzle/' It 
is an efficient implement for washing motor cars, but of little 
good for use on tobacco seed-beds. 

Various modifications of the spray fluid ore in common 
use, reference to one of which has been made in the section 
dealing with rosette disease* As a general spray, Bordeaux 
should be used in conjunction with arsenate of lead at a 
strength of 1| lb. of powder to 60 gallons spray, in order to* 
eliminate stem borer and! control cuttrorm. 




Plate 9 Fig. 20, -Spniyiiig hi the lands against wildfire with knapsiiek 
pump.s The nozzles are held high above the plants 



DISEASES 01^ TOBACCO IN SOUTHEHN BHODESIA. 


57 


Sprayiug should he done onee every five days so that all 
newly unfolded leaves may ])e protetded. This usually involves 
five sprayings per bed. The final sj)rayiiig should be given the 
night before transplanting, if this can be judged, or, alter- 
natively, the plants should receive a good covering 
immediately before they are pulled. 

If spraying is done conscientiously and regularly from 
the time the first leaves of the seedlings are the size of a 
shilling, until they are ])ut out in the lands (not omitting to 
spray whilst hardening off), it is a simple matter to plant a 
land with 100 per cent, healthy plants. 

Field Spraying. 

An innovation which gains more popularity each season 
is spraying in the field. This has been dealt with from time 
to time in the Rhodesia Agricnltvral Journal^ but no regular 
type of equipment or standard procedure has as yet been 
adopted. The greatest success has so far been obtained by the 
use of Bordeaux mixture applied by means of knapsack 
pumps (PI. 9, fig. 20). 

It muHt be stressed that field spraying was originally 
recommended in the Departmental handbook for the control 
of angular spot alone, and was not put forward as a control 
measure for other diseases, particularly frog-eye. It has, 
however, been found that both wildfire and brown {Alternaria) 
spot can be controlled by the use of fungicides in the lands, 
but spraying must be (combined with priming and carried out 
wholeheartedly if success is to be attained. 

Equipment . — For wet spraying, knapsack pumps are 
recommended. If fitted with fine nozzles they are found to be 
very economical, and the freedom of movement given to the 
boys allows them to apply a good covering of fungicide to 
the plants without waste of time. Furthermore, the pumps 
can be used for spraying seed-beds. 

Wheeled equipment has been used by a number of 
growers and has been found to be fairly satisfactory, but 
difficulty is usually experienced in devising a suitable cart 
with only a 3 foot track (the width between the rows of 
tobacco) which is not top-heavy when loaded with a drum of 
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spray fluid. If a wider track (say 6 feet to span two rows) is 
employed, it is found that the ’wheels ride up on the ridges 
and damage several plants before they return to the furrows. 
However, some growers are using wheeled equipment fitted 
with six nozzles and leads, each of which is operated by a boy 
following the cart. Thus six rows at a time are sprayed. 

It is suggested that every tobacco grower should be in 
possession of an emergency spraying outfit consisting of one 
knapsack pump to 20 acres of tobacco and a supply of either 
Bordeaux mixture or colloidal copper in air-tight containers. 

Method of Procedure . — If a sudden outbreak should occur 
of wildfire, angular spot or brown (Alternaria) spot, a survey 
should at once be made of the whole crop and the infected 
area demarcated. All spotted leaves should be removed from 
infec-ted plants, placed in sacks, taken from the field, and 
destroyed. Where infection is severe on young plants, the 
leaves should be stripped off to the bud. 

The stripped plants should then be sprayed from fine 
nozzles, held about 2 feet above the plants, with Bordeaux 
mixture 4-4-50 or colloidal copper 6 lbs. to 100 gallons, and 
spraying should be continued every day until the disease 
ceases to reappear. At the same time freshy infected leaves 
should be primed off and carried from the lands to be 
destroyed. 

Spraying of large plants is not recommended owing to 
the danger of the fungicide adhering to the mature leaves 
when reaped. Experience has shown that if field spraying 
and drastic priming are carried out suflSciently early, elaborate 
control measures are seldom necessary in the later stages of 
the crop. 

With knapsack pumps it has been found that 4 boys 
working continuously, or between showers, can spray 
thoroughly 10 acres a day, using only about 10 gallons of 
spray per acre, and at this rate large areas can be treated 
before the disease has a chance to develop on newly formed 
leaves. If, therefore, as in the case of wildfire, fresh infection 
occurs after the first spraying, a second can be given before 
any serious damage is done* 





Plate 1. Fig. 2. — Usual appearance of damping-off after dead areas have 
died out. 
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Numerous reports have been re(5eived of the complete 
elimination of angular spot from heavily infected crops by 
stripping off leaves and spraying once. In the case of vrild- 
fire, successive sprayings have usually been found to be 
necessaiy if coniinued wet weather is experienced. In such 
cases it is estimated that the cost of controlling an outbreak 
in 1(K) acres of tobacco is unlikely to exceed £30. 

Whether field spraying will be adopted as a routine 
practice similar to priming and topping remains to be seen, 
but there is no doubt as to its efficacy in reducing heavy losses 
from angular spot, wildfire and brown spot, if the work is 
carried through efficiently and wholeheartedly. 

Only pumps capable of working at a good pressure and 
nozzles of the whorl type should be employed. A uniform 
covering by the fungicide and penetration into crevices is 
most important. What happens when coarse nozzles and low 
pressure pumps are used is shown in PL 9 fig. 21. The spray 
settles on the leaves in drops, so that much of the leaf surface 
is left unprotected. 

It should be added, that it has not been found to be 
necessarj’' to spray the under sides of leaves. 

FUNGUS DISEASES CONFINED TO SEED-BEDS. 

Damping-off (Piithimn debaryarntm Hesse, and P. 
vJtim'um Trow). 

Both have been isolated from seedlings. P, debar yanum has globose 
sporangia from 16 to 26 microns diameter and discharges zoospores after 18 
to 24 hours in sterile water. Oospores globose, smooth, 15 to 18 microns 
diameter. Antlieridia paragynous. P, uJiiinum has similar sporangia, 14 
to 26 microns diameter, but zoospore discharge was not observed, germination 
being direct. Oospores smooth 16 to 18 microns. Antheridia paragynous. 

Description. — “Dainpinp-off” is not of very frequent 
occurrence in Rhodesia, but may appear in any seed-beds. 
The first indications to the grower are usually circular patches 
of dead and wilting plants, which later on shrivel up to form 
light coloured papery sheets of plant tissue as shown in PI. 1 
fig. 2, 

By the time these patches appear, the disease has pro- 
gressed far, the early symptoms being inconspicuous. 
<‘Damping«aoft” is caused by several soil-inhabiting fungi, one 
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of which, lihizoctonia solani, has already been referred to in 
the Departmental handbook. Since 1931 two others, namely, 
Pythium dehafyamim and Pythium ultimum, have been found 
to produce the disease in Rhodesia. These fungi do not confine 
their attention to tobacco alone, but are well known to attack 
all manner of seedlings in most parts of the world. 

Early infection takes place in the stems at soil level. 
The fungi penetrate the outer skin to produce a depressed, soft 
brown spot. This spot extends vertically and laterally, so 
that before long the delicate tissues of the young stems are 
killed and the plants wilt and topple over. The fungi continue 
to grow in the stem and leaves of the seedlings reducing them 
to a slimy, shapeless mass upon the ground. As the decom- 
posing plants dry out they take on the appearance shown in 
PL 1 fig. 2. 

They differ from the black “ damping-off^’ caused by the 
stem rot fungus, Pythium aphanidermatum (PI. 1 fig. 1) 
which is a more serious disease by >nrtue of its ability to cause 
considerable loss after transplanting. The two species of 
Pythium now under consideration are not known to affect 

plants in the field in Rhodesia. 

» 

Conditions fmouring the disease. — “Damping-off” as the 
name implies, is a disease associated with excessively wet 
conditions. When humidity is high and ventilation poor, 
“damping-off” fungi develop rapidly, so that sometimes 
during spells of very wet weather large patches or whole beds 
of plants may be killed in a day or two. 

Control. — Control measures should be aimed at reducing 
humidity as much as possible by watering less frequently and, 
in the case of grass shade, raising the seed-bed covering to 
allow pf more generous aeration. If, as occasionally happens, 
persistent early rains are experienced before plants are ready 
to put out, then it is advisable to treat infected patches and 
the soil surrounding them with dry Bordeaux powder sprinkled 
over the surface of the ground. IJsually the 3 foutine Bordeaux 
spray holds “damping-off” in check, but where this is insuffi- 
cient, the dry powder will be found to yield successful results. 

It is yery rarely necessary to treat the beds by the usual 
forpiaUn method. tx. 
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PARASITIC DISEASES IN THE FIELD. 

Fungous Diseases. 

Beown (Alteenakia) Si*ot {AHernaria lotigipes (Ell, & Ev.) 
Tisd. & Wadk.). 

Conidiophores effused, amphigenous, geniculate, constricted at septa, 
basal ceil swollen, more or less torulose above, 25 to 65 x 5 to 6 microns. 
Oonidia on leaf, obclavate, 3 to 7 septate, 35 to 50 (90) x 8 to 15 microns, 
with a distinct beak 6 to 46 microns long, borne in short chains. (Conidial 
length exceeding 50 microns due to excessive length of beak.) In culture, 
conidia obovate 2 to 5 septate, 12 to 35 x 8 to 16 microns, with short beak 
3 to 9 microns long, borne in long chains. 

This disease, which is known in Ithodesia as Alternaria 
and in America as brown spot, was only mentioned in a 
cursory manner in the Departmental handbook. At the time 
of issue of the publication only one authentic record of the 
disease had been receivc^d and the fungub was referred to 
A, tabacina (Ell. & Ev.) Hori. Since 1931 brown spot has 
spread throughout the Colony, despite all efforts to keep it in 
check, but still appears in iis most severe form on Ihe red soils 
of districts of the middle veld. 

In recent years severe epidemics have occurred in the 
Banket, Sinoia, Glendale and northern Iximagundi areas. 

In the appendix of the Departmental handbook consideration was 
given to species of Alternaria reported from tobacco. Two species were 
recorded from Rhodesia, namely, .4. lonffipes (Ell. & £v.) Mason and 
.4. tabacina (Ell. & Ev.) Hori. Independently and concurrently, other 
workers had been studying Alternaria sp. from tobacco, and coinci- 
dentally with the publication of the Departmental handbook there 
appeared two papers by Tisdale and Wadkin6('*) and Gulyas (^^) 
respectively on A. longipes and tabacina. 

There is no doubt now that the fungi dealt with by Tisdale and 
"Wadkins, and Gulyiis, are identical with that wliich attacks tobacco 
in Rhodesia. Tisdale and Wad kins have shown that their fungus and 
type material correspond closely to those described by Ellis and 
Everhart for .4. longtpes and have therefore recommended the use of 
this name for the fungus causing brown spot. A comparison of disease 
symptoms and the spores from leaves and cultures shown in my fig. 36 
of the Departmental handbook, with those given by Tisdale and Wadkins 
in fig. 4 leaves no doubt in my mind as to the identity of the organisms, 
so that I have decided to adopt the binomial A, longipu (Ell. & Ev.), 
Tisd. & Wadk. for the Rhodesian brown spot fungus. 

A. longipts (Ell. & Ev.) Mason, described as causing Early Blight 
on tobacco has not ^en encountered again by me. There is little doubt 
that it is a strain of A. volant, or at least a member of the A. sdani 
mronp, so that it would appear to be desirable to use the latter binomial 
for the fungus, and I propose to drop the name A. longipea (Ell. & Ev.) 
Hason. 
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Description . — The diflease appears first oa the lower 
leaves as small, circular, dark brown spots on ^ood bodied 
leaf, but may be quite light in colour on very bright, thin leaf. 
The spots enlarge to about a quarter of an inch in diameter 
whilst retaining their circular shape, and may then be 
surrounded by a narrow border of bright yellow tissue, 
especially if the affected leaf is of a deep green colour. (See 
frontispiece.) 

Later the spots may enlarge to an irregular shape or may 
retain their circular form. At this stage there generally 
appear concentric rings, or zonations, in the dead tissue and 
a broad ring of bright yellow round the spot. Under 
favourable conditions these large spots may coalesce to reduce 
the whole leaf to shreds and the disease spreads to the top of 
the plant, so that an uncontrolled epidemic may destroy two- 
thirds or more of an entire crop. 

On very light leaf the disease usually takes the form of 
circular spots, not more than a quarter of an inch across. 
These are medium brown with lighter centres, which may 
eventually become almost white so that they cdosely resemble 
the lesions of frog-eye. 

The diseases <;an, however, be distinguished by the 
presence of numerous minute dark brown or black spots on the 
stems, midribs, flower stalks and capsules of plants affected 
by Alternaria. They are illustrated in PI. 3 figs 6 and 7. 

When the leaf spots have reached a prominent size, if they 
are examined closely, they will be seen to possess in their 
centres a covering of very dark brown, almost black powder. 
With the aid of a handlens this powdery substance is seen to 
be a collection of felt-like hairs covered with a dark, dusty 
mass of spores. When these are enlarged just over 400 times, 
they appear under the miscroscope as shown in PI. 3 fig. 8. 

When considering control measures, it will be well to bear 
in mind that any one of these spores is capable of starting up 
the disease on a clean plant. There may be present between 
six and seven thousand spores to the square inch on the average 
leaf spot. 






DISEASES OF TOBACCO IN SOUTHEEN HIIODESIA, 


63 


Brown spot can also be destructive in tke barns. In the 
early stages of (iuring tlie fungus in the leaf spots becomes 
active, extending into the previously undamaged tissues, where 
it causes a brown discoloration somewhat lighter in colour 
than the original lesion. Thus a field s]>()t no more than a 
quarter of an inch in diameter may be enlarged to as much 
as an inch across. In addition, new spots may be produced 
by spores which germinate on clean areas and invade the cells 
of the leaf, in a manner similar to that adopted by the frog-eye 
fungus. The spots thus formed, however, are brown in colour 
and not black as in the case of the latter disease. 

Conditions favour iny the disease . — The most obvious con- 
dition which favours the disease in Rhodesia is high 
atmospheric humidity with frequent rains. Temperature is 
also an important factor as shown by Tisdale and Wadkins(^*) 
in America. Relatively high temperatures, above 80'' F., 
produce the disease in its severest form, whilst temperatures 
below’ 75° F. tend to prevent the disease becoming epidemic. 
These facts explain why brown spot develops more readily on 
crops growm in the low’cr lying areas than in those at high 
altitudes. 

It has also been found in Rhodesia that heavy-bodied leaf 
is more susceptible than bright, and the most severe epidemics 
have occurred on the red soils of Lomagundi and Glendale. 
Experimental inoculations of fire-cured (Western) tobacco 
growm on red soil at Salisbury, have also produced very severe 
infection, whereas the same (*ulture of the fungus sprayed on 
to the flue-cured Orinoco White Stem variety growing in sandy 
loam in the same experimental layout caused the disease to 
appear in mild form. Identical results were obtained with a 
culture of A. lonyipes obtained from Nyasaland. 

Control . — Field experience has showTi that satisfactory 
control dej>euds on doing everything ])ossible to prevent spore 
production by the fungus whilst the plant is still actively 
growing. If the disease becomes widespread before topping 
takes place, there is every chan(*e of a severe epidemic 
occurring. Likewise, if spots are allow’ed to become numerous 
on the lower leaves, it is certain that the disease will spread 
rapidly up the plants and do much damage before reaping 
commences. 
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Two methods of control are now in operation, namely, 
suitable priming, and field spraying or dusting. 

Priming must commence as soon as the disease makes its 
appearance. It is of utmost importance that spotted leaves 
be removed before Aliernaria spores are produced in 
abundance. A sharp lookout should be kept for the first 
appearance of the disease and as far as possible every infected 
leaf removed from the land. These leaves should be destroyed 
by burying and not thrown into the bush, as sometimes 
happens. 

In conjunction with priming, it is found to be necessary 
in some districts to protect ihe clean leaf by some fungicide. 
Copper-lime dust has been employed successfully by some 
growers, whilst others prefer to use Bordeaux mixture. What- 
ever choice is made, the spray or dust must be applied whilst 
the plants are still young, and, if conditions are very 
favourable to the spread of the disease, successive applications 
must be given. The point to remember is that whatever form 
of control is practised, it is essential that the work be done 
wholehearterdly, Brqwn spot can be, and is being, controlled 
each season by growers who have learnt by dire experience the 
importance of early diagnosis and rapid action. In fact, 
priming and destroying the first infected leaves together with 
wet or dry spraying in the field has become a successful routine 
practice with growers in certain districts. 

There are other phases of the disease which need to be 
considered. It has been mentioned earlier that stalks 
and seed pods as well as leaves may be affected. The 
fungus attacks the former producing small, round or 
elongated, very dark brown, depressed spots. At the end of 
the season, after reaping is finished, the spots may be present 
in very large quantities. If stalks thus affected are allowed 
to remain lying about on the ground or in heaps at the edges 
of lands, the fungus is enabled to hibernate in the dried-out, 
infected tissues. As soon as rain falls, the fungus becomes 
active and spores are produced in abundance on the surface of 
the spots, constituting a dangerous source of primary infection 
for the new crop. 
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It is, therefore, most necessary that all old stalks and 
primings be destroyed as soon as possible after reaping is 
completed. If the crop residue is ploughed in, care must he 
taken to see that all stalks are turned under, or, if utilised 
for making compost, it is vitally necessary that the tissues are 
decayed right away before the compost is spread out on the 
• farm. It is not yet certain that Altemaria is entirely killed 
in three months' composting. 

Gulyasf”) has reported that brown spot is a seed-home 
disease in Kumania. That seed capsules are attacked has also 
l)een shown in Rhodesia. But under local conditions where 
a.11 seed heads are bagged early in the season whilst the plants 
are still in flower, the {wasibilities of infection are almost 
negligible. In any case, if seed treatment is practised, there 
does not appear to be any reasonable possibility of the disease 
being transmitted by this means. In support of this opinion 
is the fact that Alternaria has not as yef been recorded from 
■seed-beds in Rhodesia. 


To the continued in the I'ebruary issue, when the follow- 
ing will be dealt with: — 

Mildew or White Mould, Frog Eye, Brown Stem Rot, 
Black Stem Rot, Mosaic, Rosette, Leaf Curl, Nutritional 
Disease, Diseases of Curing and References. 

Reprints of the complete supplement will be available 
from the Department of Agriculture, price Is., as from the 
middle of January. 
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Rhodesia Weather Bureau. 


NOVEMBER, 1938. 


Pro»ure.—Mean barometrio pressure was slightly above 
normal. 

Temperature.— Mean temperatures were mostly about 
normal, but some stations in the south were below by reason 
of lower maximum temperatures than usual. 

Bainlall and Weather.— The rains during the month were 
mostly of the scattered thunderstorm type. Hence a large 
number of stations received little rain while a few were well 
above the average. 

A notable occurrence was the onslaught of Polar air about 
the middle of the month, producing an unusual cold spell. It 
also interrupted the supply of moist air which might other- 
wise have given rise to good rains. 


PRECIPITATION. 


station. 

Inches. 

Normal. 

No of Days, 

Beitbridge 

0.82 

2.06 

4 

Bindura 

1.71 

3.21 

8 

Bulawayo 

3.78 

3.23 

10 

Chipinga 

2.54 

4.33 

11 • 

Enkeldoorn 

4.24 

3.55 

10 

Fort Victoria 

1.5G 

2.86 

9 

Gwaai Siding 

1.91 

2.79 

6 

Owanda 

2.73 

2.37 

8 

Gwelo 

6.67 

3.70 

14 

Hartley 

3.11 

3,76 

11 

Inyanga 

3.16 

3.92 

12 

Marandellas 

4.17 

4.09 

8 

Miami . 

1.12 

8.25 

8 

Mount Darwin 

0.74 

3.34 

5 
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Station. 

Inches. 

Normal. 

No of Bays. 

Mount Nuza 

4.98 

8.44 

13 

Mtoko 

3.52 

3.13 

6 

New Year’s Gift ... . 

2.63 

2.95 

7 

Nuanetsi 

0.91 

2.54 

0 

Plum tree 

3.98 

2.82 

8 

Que Que 

3.74 

3.01 

11 

llusapi 

2.36 

4.58 

9 

Salisbury 

3.41 

3.65 

11 

Sliabani 

2.12 

1.88 

7 

Sinoia 

7.68 

3.50 

15 

Sipolilo 

0.64 

3.17 

9 

Siapleford 

5.55 

6.80 

12 

TImtali 

3.44 

3.84 

12 

Victoria Falls 

4,56 

2.39 

12 

AVankie 

2.45 

2.02 

10 

Abercorn 

3.69 



12 

Balovale 

3.78 

— 

11 

Broken Hill 

1.91 

— 

8 

Chonia 

1.79 

— 

8 

Fort Jameson 

4.93 

— 

7 

F<»rf Hoseberry 

5.11 

— 

9 

Isoka 

3.09 

— 

5 

Kalomo 

4.82 

— 

10 

Kanehindu 

0.94 

— 

7 

Kapiri Mposbi 

4.51 

— 

7 

Kasama 

5.94 

— 

13 

Livingstone 

4.78 

— 

12 

Lundazi 

0.88 

— 

3 

Lusaka 

4.17 

— 

6 

Mazabuka 

1.57 

— 

3 

Mongu 

4.80 

— 

14 

Mpika 

2.56 

— 

6 

Mporokoso 

6.05 

— 

19 

Mufulira ... 

3.78 

— 

12 

Ndola 

3.88 

— 

9 

Petauke 

1.47 

— 

5 

Senanga 

3.60 


13 

Sesheke 

3.17 

— 

6 

Solwezi 

7.73 

— 

14 
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Southern Rhodesia Veterinary 
Report. 




DISKASKS. 

Afillirax w.iv dia^' on K«*l\ iiijjiiovo iai’iu, Victoria 
<li‘>ti‘ict. M(n1alit\ : Two luauj 4»i cattle. 

rniKl^tM LiX TLST. 

lAvo hulls \\(U4' tcstc4l u]>ou i inportat ion with nepyative 
I <‘sults. 


MAI.LKIX TKST. 

Fiity-two liorscN, 10 mules ami IM) (loiik(‘\s were tested 
during* tlu' moutli. Xo f(‘aitioiis 

LMroRTATlOXS. 

Frtmi Tinted Kiu;»'dom.- BulT ‘J, hoiNes 1. 

From Tnioii oi South Aiima. — Iloises hi, mules 10, 
iloiikeys 4 , ^-oat-^ 1, pi^’s h. 

From Ilechuaiialantl PtoOm tiuate. — Slnn'p 007. 
KXPOHTATIOXS. 

17) Tuioii ol South Atii'.n — (Ixen hJM, ( ows 11. 

To Xorthern Rhodesia.- (Ken 00, hnr^e^ 1, donkeys 10, 

1 . 

To Jh>rtuf(ue^e Isast Airica. — Oxen 14. 

FA^iM)irrATi()xxs-^-MTsrKTJ.AXi:(>rs. 

To Vnitt'd Kin^’dom. " (lulled heef (piarters, 0,702; 
frozen honed heef <|uarti‘i's, 1,804; kidneys, 2,785 Ihs.; 
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tongues, 7,048 lbs. ; livers, 6,453 lbs. ; hearts, 1,774 lbs. ; tails, 
1,300 lbs.; skirts, 1,941 lbs. 

To Northern Rhodesia. — Beef carcases, 335f lbs.; mutton 
carcases, 10; pig carcases, 9; veal carcases, 13. 

To Belgian Coago. — Beef carcases, 61|; veal carcases, 36- 

Meat Prodvcts. — From. Liebig's Factory. 

To Union of South Africa. — Corned beef, 152,726 lbs. ; 
beef fat, 24,000 lbs. ; tongues, 5,940 lbs. 

To United Kingdom. — Meat extract, 21,444 lbs. ; beef 
powder, 80,003 lbs. 

To Bechuanaland Protectorate. — Corned beef, 180 lbs. 

To Northern Rhodesia. — Meat meal, 2,000 lbs. 

To Portuguese East Africia. — Beef fat, 500 lbs. 

B. L. King, 

Acting Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA. 

Locust Invasion, 1932-38. 

Monthly lleport Xo. 72. November, 1938. 


Flying swarms of the Eed Locuf>t {Xomadacris septem- 
faiiciata, Serv.) were reported during the month from nineteen 
districts in the Colony as tollows : — 

Mashonaland, — Bikita, Charter, Chilimanzi, Darwdn> 
Hartley, Makoni, Marandellas, Mtoko, Mazoe, Melsetter, 
Victoria and T^mtali. 

Matabel eland. — Belingwe, Bulalima-Mangwe, Bulawayo, 
Chibi, Insiza and Nyamandhlovu. 

A number of swarms have tlown south from Matabeleland 
into the Northern Transvaal and Bechuanaland. Some of the 
swarms are assuming the mating (olouration (turning 
yellowish) and the ovaries are developing. Two unconfirmed 
re])orts were received at the end of the month that egg-laying 
had taken place, though it is considered that egg-laying will 
not ]>ecome general for another two or three w^eeks. 

Locust birds, storks and kites have been following many 
of the swarms. 

Some damage to gum plantations, wheat, early maize > 
vegetable gardens and grazing has occurred. 

As few reports have been received and many of the 
swarms are small, the coming hopper outbreak may be similar 
to last year’s, Le., on a fairly small scale. 

J. K. Chokley, 
Acting Chief Entomologist, 
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Departmental Bulletins. 


The following Bulletins are available for distribution at 3d. per copy. 
Application should be made to the Editor, Department of Agriculture, 
Salisbury, and remittances must accompany orders. 


— The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e g., 8/22, No 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


AGRICULTURE AND CROPS. 

7/25. No. 645. Artificial or Synthetic Farmyard Manure, by H. G. 

Mundy, Dip.Agric., F.L.S. 

3/27. No. 630. The Storage of Seed Potatoes, by H. C. Arnold. 

5/27. Mo. 643. Noxious Weeds in Southern Rhodesia, by F. Eyles, 

Botanist. 

12/27. No. 663. The U.se of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

2/28. No. 672. Hay-making in Rhodesia, by H. G. Mundy, Dip.Agric., 
F.L.S. 

2/28. No. 674. Top Dressing of Maize against Stalk Borer, by H C. 

Arnold. 

3/28. No. 681. The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.C , Dip.Agric. 

6/28. No. 695. The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

9/28. No. 705. Suggested Cropping Programmes for Farms on the Sand 
Veld, by D E. McLoughlin, Assistant Agriculturist. 
10/28. No. 710. Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

3/29. No. 727. Farmyard Manure, by A. P. Taylor, M.A., B.Sc , Agri- 
cultural Chemist. 

3/29. No. 732 Two Common Diseases of Potato Tubers in Rhodesia, bv 
J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

7/29. No. 743. Sunn Hemp, by S. D. Timson, M.C., Dip.Agric 
9/29, No. 751. The Sweet Potato, by S. D. Timson, M C , Dip.Agric. 
(Wye). 

10/29 No. 758. Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

1/30, No. 768. The Ground Nut (Arachis hypogaea), by S. D, Timson, 
M.C., Dip.Agric. (Wye). 

3/30. No. 776. Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

11/30. No. 797. Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist. 

1/31. No. 802. Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 

(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist. 
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3/31. No. 815. New Strains of Oats for Souihern Rhodesia, by H. C. 

Arnold, Manager, Agricultural Experiment Station, 
, Salisbury. 

4/31. No 816. l^reliininary List of the more Common Grasses of 

Southern llhode.sin, by Sydney M. Stent, Botanist for 
I'asture Reseaicli 

5/31. No. 822. Re-stacking of Maize rejected for Export on account of 
Excessive Moist me 

9/31. No 826. Some I’oisonous Plants of Southern Rhodesia, by Sydney 
M Stent, Scnioi Botanist. 

10/31 No 831. Revised Note*^ Cotton Giovving in Southern Rhodesia, 
by G. S Cam Cl on 

11/31. No. 836. Tlie Potato, by S. 1) Timson, M C , Dip Agric (Wye). 

12/31. No. 837. Veld (irass Silage: A Feature in Rhodesian Pasture 

^lanagement, by H G Mundy, Dip Agnc (Wye), 
F L.S. , Chief, liiviSKui of Plant Industry. 

6/32. No. 855 Pigeon hole Method of Stacking Maize, by Division of 
IMaiit Industry. 

8/32. No. 859. Twenty-one Years of Plant Introduction, by Major 

Mundy, Chief Division of Plant Industry. 

2/33. No 878 A I V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

11/34. No. 936. Witchweed, by S D Timson, M C. Dip.Agrrc. (Wye), 
Assistant Agriculturist 

10/35 No 970 Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

11/35 No. 972. Notes on Witchweed. by S. D. Timson, M.C., Dip. Agric. 
(Wye), As.sistant Agriculturist 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D E. McLoughlin. Agriculturist. 

7/36. No 994. Some Notes on Cotton Growing, by J E. Peat, Senior 
Plant Breeder, Cotton Station. Oatooma. 

4/37. No. 1022. Smut Diseases of Wheat in Southern Rhodesia, by G. M. 

Wickens, B.Sc Agric . Ph D , D.I C . Plant Pathologist, 
Tobacco Research Station. Trelawney. 

10/37. No. 1046. Green Manuring: Two Important Factors Affecting 
Success, by S D Timson. M.C., Assistant Agriculturist, 
and H C. Arnold. Manager. The Agricultural Experi- 
ment Station 

10/38. No, 1084 Tnipioved Pastures, by S D Timson, M C., As.sistant 
Agriculturist 

REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649 Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager 

4/28. No. 683. Annual Report of Experiments. 1926-27. Agricultural 
Experiment Station. Salisbury, by H C. Arnold, 

Station Manager. 

7/29. No. 745, Salisbury Agricultural Experiment Station .\nnual 
Report; 1927-28, by H. C. Arnold 

7/30. No. 789. Agricultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H C. Arnold 

9/31. No. 830. Salisbury Agricultural Experiment Station, Annual 
Report, 1929-30, by H. C. Arnold, Manager 

10/32. No. 864. Annual Report, 1930-31 : Agricultural Experiment 
Station, by H, C, Arnold, Station Manager. 
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6/33. 

No. 

895. 

3/34. 

No. 

914. 

9/35. 

No 

965. 


8/26. 

No. 

605. 

9/26. 

No. 

615. 

5/27. 

No. 

641. 

5/27. 

No. 

644. 

9/27. 

No. 

653. 

11/27. 

No 

661. 

1/28. 

No. 

665. 

2/28. 

No. 

671. 

12/28. 

No. 

715. 

3/29. 

No. 

728. 

4/29. 

No. 

734. 

8/29. 

No. 

748. 

9/29. 

No. 

763. 

2/30. 

No. 

771. 

3/30. 

No. 

774. 

6/30. 

No. 

784. 

3/31. 

No. 

812. 

11/31. 

No. 

835. 

3/32. 

No. 

846. 

3/33. 

No. 

885. 

8/36. 

No. 

996. 


Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

Gwelo Municipal Demo^jistration Station; Final Report, 
1933, by S. D. Timson, M.O., Dip.Agric. (Wye), 
Assistant Agriculturist. 

Salisbury Agricultural Experiment Station Annual 
Report, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

Flue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

The Culture of Virginia Tobacco in Southern Rhodesia : 

Field Management, by D. D. Brown. 

The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Loud,), A.I.C.T.A. (Trinidad) 

Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

Tjirkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

Common Faults in Curing Virginia Bright Tobacco, by 
D. D, Brown, Tobacco and Cotton Expert. 

Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Lond.), A.I.C.T.A., Chief Botanist and Mycologist. 
Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 
Hopkin.s, B.Sc, (Lond.), A.I.C.T.A., Chief Botanist 
and Mycologist, 

Dark Fire-cured Tobacco: Field Operations, by D. D. 

Brown, Chief Tobacco Expert. 

Dark Fire-cured Tobacco; Harvesting and Curing, by 
D. D, Brown, Chief Tobacco Expert. 

Field Control of Frenching in Tobacco, by J, C. F. 
Hopkins, B.Sc. (Lond.), A-I.C.T.A., Plant Pathologist. 
Selection of Tobacco Seed Plants, by H. F. Ellis, M.Sc., 
B.S. (Agric.), Tobacco Adviser. 

Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

Leaf Curl m Tobacco, by Dr. H. H. Storey. 

Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

The “Gundry” Tobacco Furnace, by B. G. Gundry, 
A.I.Mech.E. 
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12/36. No. 1009. 
4/37. No. 1025. 

5/37. No. 1026. 
^/37. No. 1039. 
1/38. No. 1054. 
3/38. No. 1063. 

3/38. No. 1070. 

6/38. No. 1072. 


Tobacco Research on the Trelawney Station 1935-36 
Season 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A.. D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 
Some Tobacco Pests that can be serious, by M. C. Mossop, 
M.Rc., Entomologist, Department of Agriculture. 
Alkalinity of To}»acco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by O. M. Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Reseaich Station, Trelawney. 

A Witchweed on Tobacco Roots (Struja orobanchoideSf 
Benth.), by (’has. K. Brain, M.A , D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31.st December, 1937, by Chas. K. Brain, M.A., 
D Sc , Director of Agriculture, and Chairman of the 
Tobacco Research Board 


1/27. 

No 

624. 

1/31. 

No. 

801. 

10/32. 

No. 

863. 

12/32. 

No. 

871. 

4/33. 

No. 

887. 

9/33. 

No. 

903. 

12/33. 

No 

907. 

1/34. 

No 

909. 

2/34. 

No 

912. 

4/34. 

No. 

916. 


LIVE STOCK. 

The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsetter District, by J. C. 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

Piggeries, by B G. Gundry, A I.Mech.E. 

Some General Obseivations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian : Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
HQl^bandry, Matopo School of Agriculture. 

Cowpea Hay in the Ration for Bacon Pigs, by C. A. 
Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station. 
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6/34. 

No. 

924. 

1/35. 

No. 

943. 

1/35. 

No. 

945. 

3/35. 

No. 

946. 

6/35. 

No 

952. 

7/35. 

No. 

959. 

4/36. 

No. 

984 

4/36. 

No 

985. 

5/36. 

No. 

987. 

6/36. 

No. 

988. 

6/36. 

No. 

989. 


10/36. No. 1001. 

9/36. No. 1000. 
4/37. No. 1023. 


4/37. N. 1024. 


6/37. No. 1027. 


Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Experiment Station, Rhodes Matopo Estate. 

Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. E. 
Romyn, Chief Animal Husbandry Officer. 

A Home-made Cow Stanchion, ' by Major R. R. 
Sharp, Whinburn, Redbank. 

Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

Annual Report of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E 
Romyn, Chief Animal Husbandry Officer. 

The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbandry Officer. 

Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

Export of Frozen Porkers. Third Consignment to Smith- 
field. Division of Animal Husbandry. 

The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

Preparing Cattle for Show, by The Animal Husbandry 
Division. 

The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A, Murray, MSc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate; A. E 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia ; D. G. 
Haylett, Ph.D., Director, Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist 

The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
E.state, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

Sheep Management on the Mixed Farm, by R H. Fitt, 
Animal Husbandry Officer. 

Cowpea Molasses Silage for Fattening Steers, by C A. 
Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, Dipl. Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

Comparative Feeding Value of Maize Meal and Nyouti 
(Pennisttum Typhoidea) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Romyn, Chief 
Animal Husbandry Officer. 

The Feeding of Phosphorus Supplements to Growing 
Cattle, by C. A. Murray and A. E. Romyn. 
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5/37. 

No 

1029. 

5/37. 

No. 

1030 

6/37. 

No. 

1032. 

6/37. 

No. 

1034. 

7/37. 

No. 

1036. 

12/37. 

No. 

1049. 

1/38. 

No. 

1053 

2/38. 

No. 

1058 

3./38. 

No. 

1062. 

9/38. 

No. 

1083. 

11/38 

No 

1091. 


The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon. 

The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steels, by C. A. Murray and A. E. Romyn. 

The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

Nyouti or Munga (Pennisetum typhoidts) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

The Export of Frozen Porkers : Report on Five Consign- 
ments of Porkers Exported to Smith field, by Division of 
Animal Husbandry. 

The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A E. 
Romyn and K H. Fitt 

Pig Industry Act, 1937 Division of Animal Husbandry. 

Protein Supplements for Fattening Bullocks, by A. E. 
Romyn and R H Fitt. 

Internal Parasite.s in Sheep, by Percy D Huston, 
M R.C.V S., District Veterinary Officer. 

Cost (if Fattening Bullocks of various ages in Matabele- 
land, by A E. Romyn and C A. Murray 


12/30. 

No. 

799. 

9/32. 

No 

862. 

3/33. 

No 

880. 

5/34. 

No. 

922. 

7/34. 

No. 

926. 

12/34. 

No 

937. 

2/36. 

No. 

977. 

6/36. 

No. 

990. 

12/37. 

No. 

1051. 

12/38. 

No. 

1094. 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A. I Mech.E, 

Dairy Buddings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
Officer. 

Southern Rhodesia Milk Recording Scheme. 

The Production and Handling of Milk and Cream, by the 
Dairy Branch. 

Farm Butter Making, by The Dairy Brandi 
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VETERINARY. 

10/14. No. 101. Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.C.V.S. 

4/25. No. 536. Inoculation of Cattle against Redwater and Gall 

Sickness, by LI. E. W. Bevan, M.R.C.V.S. 

12/25. No. 570. The Spaying of BoTines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

6/26. No. 597. Suspected Poisoning of Stock: The Proper Procedure, 
by M. H. Kingcombe, M.R.C.V.S. (Lond.), and A. W. 
Facer, B.A. (Oxon.), A.I.C. 

12/26. No. 618. Notes from the Veterinary Laboratory: Quarter Evil, 

by LI. E. W. Bevan, M.R.C.V.8., Director of Veteri- 
nary Research. 

1/28. No. 666. Notes from the Veterinary Laboratory: Praemonitus — 

Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

4/28, No. 739. The Laboratory Diagnosis of Animal Diseases: A Note 
to Emphasise some Points in the Preparation and 
Forwarding of Specimens, by D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/29. No. 756. Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

11/29. No. 760. A Note on Sheep Diseases in Southern Rhodesia, by 

D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

2/30. No 772. Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 

4/31. No. 819. Measles in Swine, by P. D. Huston, M.R.C.V.S. 

1/32. No. 841. Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/32. No. 866. The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.'V.S., M.R.C.V.S. 

4/33. No, 886. A Preliminary Note on Contagions Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

5/34. No. 921, Myiasis (Screw- Worm) in Cattle in Southern Rhodesia, 
by D. A. Lawrence, Director of Veterinary Research, 
and A. Cuthbertson, Entomologist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

3/27. No. 633. • The Cost of Pumping for Irrigation, by R. H. Roberts, 
B.Sc. (Eng.). 

4/27. No. 640. Levelling for Irrigation, by Dr. W, 8. H. Cleghom, 
M.I.Mech.E. 

11/27. No. 659. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 
11/28. No. 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 
A.M.I.C.E. 

1/28. No 670. Irrigation Canals, by P. H. Haviland, B.Sc. (Eng.). 
6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

2/31. No, 808. The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 
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3/31. No 811. Irrigation Canal Structures, by R. H. Roberts, B.Sc. 
(Eng.), Assistant Irrigation Engineer. 

8/32. No 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 
B.Sc. (Eng.), Assistant Irrigation Engineer. 

2/33 No 879 Conditions Governing the Hire of Government Boring 
Machines. 

8/33. No. 900. Three Types of Water Tank, by R H. Roberts, B.Sc. 

(Eiig ), A M I C E., As.sistant Irrigation Engineer. 

6/35. No 956. Annudl Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
r».S{‘. (Eng), Acting Chief Irrigation Engineer 

9/35. No. 964. The Use (jf Ditchers for Constructing Contour Ridges, 
l»^ C. Tapsori, Dovondale. Conces'^ion. 

9/35. No. 967 Ilou to u‘^e an Kngineei’s or Farm Level, by P. H 
Haviland, B Sc (Eng ), A M.I C.E , Irrigation Engi- 
neer (Matabeleland) 

12/35 No 973 Domestic Water Supplies and Sanitation on the Farm, 
by I‘ H Haviland, B Sc (Eng), A.M I C.E.. Irriga- 
tion Engineer (Matabeleland) 

3/36 Nu 980 Ib'sulis from fJlenara Sod Conservation Experiment 
Station, 1934 35 Season, by C. L. Robertson, B.Sc. 
A M ICE, Chief Engineer, Irrigation Division, and 

A. D. Husband. FI C , Chief Chemist 

8/36 No 999 Lining an Irrigation Furrow, by R H. Roberts, B S., 
A M Inst C E As'-istant Irrigation Engineer 

3/37. No 1019 Soil Conservation, by D Aylen, Esq , Outside Technical 
Assistant. and R. Hamilton Roberts, B Sc., 
A M.linst C E , Iriigation Engineer 

1 ;38. No. 1052 Small Earthen Storage Darns. Part 1. By the Irrigation 
Division 

2/38 No. 1055 Small Earthen Storage Dams T\art IT. By the Irrigation 
Division. 

3/38 No. 1061 Soil Diainage an<l Ctilisation of Vleis, by R. H. Roberts, 
B Sc, (Eng ). A.ssRtant Irrigation Engineer. 

7/38 No 1077. A Small Brick Tirigation Furrow, by H. W. H. Wallis, 
Assistant Irrigation Engineer. 

FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 

B. Sc F. 

1/30. No 769. The Utilisation of Wood, bv T L. Wilkinson, M.Sc., 
B.Sc F. 

4/30. No. 778. The Utilisation of Wood in Southern Rhodesia — Con- 
version and Disposal of Timber, by T. L. Wilkinson, 
M.Sc., B.ScF., District Forest Officer. 

8/30. No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 
by T. L. Wilkinson, M.Sc , B.Sc F., District Forest 
Officer. 

2/31. No. 809. Establishing Pines: Preliminary Observation.s on the 
Effects of Soil Inoculation Issued by the Division of 
Forestry. 

4/31. No. 817 I'he Raising of Forest Seedlings and Transplants on the 
Jbarm, by E. J Kelly Edwards, M.A., Dip. For. 
(Oxon.), Acting Chief Forest Officer. 

7/32. No. 857. Charcoal Burning on the Farm, by R. J, Allen, Forester, 
Rhodes Maiopo School of Agriculture and Experiment 
Station. 
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11/32. 

No 

869. 

1/33. 

No. 

874. 

4/33. 

No. 

888. 

8/34. 

No. 

927. 

8/34. 

No. 

928. 

12/35. 

No. 

974. 


3/37. No. 1020. 

10/37. No. 1045. 

6/38. No. 1073. 
7/38. No. 1076. 

10/38. No. 1085. 
11/38. No. 1087. 


4/27. 

No. 

637. 

8/27. 

No. 

650. 

2/29. 

No. 

725. 

3/31. 

No. 

814. 

11/31. 

No. 

834. 

1/32. 

No- 

843. 

2/33. 

No. 

876. 

10/33. 

No. 

905. 

5/34. 

No. 

920. 

6/37. 

No. 

1028. 

9/37. 

“No. 

1043. 


Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc.» 
Forestry. 

Tree Planting, by the Division of Forestry. 

The Vegetable Ivory Palm (Hyphoene ventricosa), by 
Q. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer. 

Some Trees, Shrubs, Shrubbv-Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 

Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E. J. Kelly-Edwards, 
M.A., Dip. For, (Oxon.), Chief Forest Officer. 

Price List of Forest4ree Transplants, Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

Pruning of Plantations, by R. H. Finlay, B.A., Oxon , 
Division of Forestry. 

Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

The Pot Planting of Eucalypts, by Major G. R. Wake, 
Vigila, Umvukwes. 

The Raising and Planting of Trees on the Farm, by 
E J. Kelly Edwards, M. A., Dip. For. (Oxon), Con 
servator’^of Forests 


HORTICULTURE 

Harvesting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 

Coffee Culture in Southern Rhodesia, by G. W. Marshall, 
Horticulturist. 

Inve.stigations into **Collar’RoP* Disease of Citrus, by 
J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. (Trinidad) 

Avocado Growing in South Africa, by Red vers J. Blatt, 
B.Sc., Ph.D. 

Celery Culture, by G. W. Marshall, Horticulturist. 

Vegetable Growing in Southern Rhodesia : Onion 
Culture, by G. W. Marshall. Horticulturist. 

Notes on African Aloes (Parts 1-6), by H. Basil 
Christian, “Ewanrigg,** Arcturus. 

Notes on African Aloes (Parts 7-10), by H. Basil 
Christian, *‘Ewanrigg,** Arcturus. 

Citrus Fruit Growing in Rhodesia, by G. W. Marshall, 
Horticulturist. 

Tomato Culture in Southern Rhodesia, by G. W. 
Marshall, Horticulturist. 

The Rhodesian Home Orchard, by G. W. Marshall, 
Horticulturist. 
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ENTOMOLOGY AND PLANT PATHOLOGY. 

2/13. No. 139. Termites, or “White Ants,” by Rupert W. Jack, F.E.8 
6/15. No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 
2/21. No 385. The Common Frmt Beetle, by R. W. Jack, F.E.S, 

12/24 No. 522 Notes on the Black Citrus Aphis, by C. B. Symes. 

8/25. No. 548. Insect Pests of Cotton, by C. B. Symes. 

9/27. No. 653. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond.), A.LC.T.A. (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Sjiot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

6/28. No. 696. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

11/28. No. 714. Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tubers in Rhodesia, 
by J C. F. Hopkins, B.Sc (Lond.), A.I.C.T.A. 

6/29 No. 742. What is Diplodia in Maize? An Answer to a Popular 
Question Today, by J. C. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

8/29. No. 748 Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc (Lond.), A.I.C.T.A., Chief Botanist and 

Mycologist. 

9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 754. “Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant Pathologist. 
6/30. No. 788. A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B Sc. (Lend.), A.I.C.T A., Plant 
Pathologist. 

A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant 
Pathologist. Supplement No. 1. 

7/30. No. 790, Notes on the Control of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30. No. 796. The Army Worm (Laphygma exempta, Wlk.), by Rupert 
W. Jack, Chief Entomologist. 

11/30. No. 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Diseases, bv J. C. F. Hopkins, B.Sc, 
(Lond.), A.IC.T.A. 

1/31. No. 804. Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

8/31. No. 825 Ifome Common Diseases of Potatoes in Southern Rho- 
dasia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

3/32. No. 848. Mycological Notes: Seasonal Notes on Tobacco Diseases: 

3, Frog Eye; 4, White Mould; bv J. C. F. Hopkins, 
B.Sc, (Lond.). 
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4/32. 

No. 

850. 

6/32. 

No. 

856. 

9/32. 

No. 

861. 

11/32. 

No. 

868. 

5/33. 

No. 

892. 

5/33. 

No. 

893. 

6/33. 

No. 

894. 

6/33. 

No. 

896. 

7/33. 

No. 

897. 

8/33. 

No. 

899. 

10/33. 

No. 

904. 


10/33. 

No. 

906. 

2/34. 

No. 

911. 

3/34. 

No. 

913. 

4/34. 

No. 

917. 

10/34. 

No 

934. 

12/34. 

No. 

938. 

1/35. 

No. 

942. 

4/35. 

No. 

950. 

4/35. 

No. 

961. 


Pests of Stored Tobacco in Southern Rhodesia, by M. C. 
Mossop, M.Sc., Entomologist. 

A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Lond.), Government Plant Pathologist. 

Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F, Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

Cultural Methods and Tobacco Whitefly in Southern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

Experiments with Tsetse Fly Traps against Glossina 
Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 6. An Unusual Type of Frog Eye Spotting, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.LC.T.A., 
Government Plant Pathologist. 

A List of Plant Diseases occuring in Southern Rhodesia. 
Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond ), A.L'C.T.A., Government Plant Pathologist. 

The Report of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

The Black Maize Beetle (Heteronchus Licus Klug), by 
C. B. Symcs 

Notes on the Biology and Control of the Red Locust in 
Southern Rhodesia, 1932-1933. Part I. : Control of 
Locusts, by R. W. Jack, Chief Entomologist. Part II. : 
Biological Notes on the Red Locust (Nomadacris sep- 
temfa.sciata, Serv.), by M. C. Mossop, A.F.C., M.Sc., 
Entomofogist. 

The Locust Invasion of Southern Rhodesia, 1932-33, by 
R. W. Jack, Cliief Entomologist. 

Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist. Foreword by 
R. W. jack. Chief Entomologist. 

Locusts: Instructions for dealing with Flying Swarms, 
by The Division of Entomology 

The Life History of the Screw -worm Fly, by Alexander 
Cuthbertson, entomologist. 

Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 7, Spraying in Seed beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 

The Destruction and Control of Locust Hoppers, by 
R. W. Jack, Chief Entomologist. 

Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

Suspected '‘Streak" Disease of Maize. Notice to 
Growers, by J. C, F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 
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6/35. 

No. 

957. 

8/35. 

No. 

962. 

10/35. 

No. 

969. 

5/36. 

No. 

986 

7/36. 

No. 

993. 


12/36 

No. 

1011 

7/37. 

No 

1037 

8/37. 

No 

1040 

10/37. 

No 

1047. 

12/37 

No. 

1050. 

2/38 

No. 

1059. 

6/38 

No. 

1071. 

6/38. 

No. 

1074. 

7/38 

No 

1078. 

8/38. 

No. 

1079. 

8/38. 

No, 

1080. 

9/38. 

No. 

1082, 

10/38. 

No. 

1086. 


Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

The Objects aqd Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lend.), 
D.I C , Assistant Plant Pathologist. 

Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W jack, Chief 
Entomologist. 

Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1935. Part I. : Plant Pathology. 
Part II. : Tobacco Research, by J. C. S. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 

Tick Infesting Dome.stic Animals in Southern Rhodesia, 
by Rupert W Jack, Chief Entomologist. Revised, 
November, 1936 

Division of Entomology: Annual Report for year 1936, 
by R W. Jack. Chief Entomologist 

A Programme for the Control of Disea.ses of Apple Trees 
in Southern Hhode^'ia, by J C F Hopkins. D.Sc 
(Lond ), A. I r T A.. Senior Plant Pathologist. 

Mycological Notes* Seasonal Notes on Tobacco Diseases. 
X. : Precautionary Methods in Seed-beds, by J C F 
Hopkin.s, D.Sc (Lond), A.I.C.T A., Senior Plant 
Pathologist 

An Unusual Winter Outbreak of Maize Weevil Calmdra 
onjzaf, L ), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture 

A Poison Bait for Young Txicust Hoppers 

Common Disea.ses of Apples and their Control in 
Southern Rhodesia, by J C. F. Hopkins, D Sc. (Lond.), 
A.I.C.T A., and Aline L. Bacon. B Sc , Division of 
Plant Patliology. 

A Note on a Stem Rot of Sweet Peas, by J. C. F. 
Hopkins, D.Sc., AI.CT.A., Senior Plant Pathologist. 

Mycological Note.s: Seasonal Notes on Tobacco Diseases. 
II. Two Destiuctive Curing Moulds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T A., Senior Plant 
Pathologist. 

Annual Report of the Branch of Plant Pathology for the 
year ending 31st December. 1937, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.I.CT A.. Senior Plant Pathologist. 

Annual Report of the Division of Entomology for the 
year ended 31st December, 1937, by Rupert W. Jack, 
Chief Entomologist. 

The Life History of Root Oallworm or Root Knot 
RA*worm, by M. C. Mossop. M.Sc., Entomologist. 

The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease, by J. G. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist, and M. C. 
Mossop, M.Sc , Entomologist. 
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POULTRY. 

1/29. No. 721. Poultry Keeping in Rhodesia: Pedigree Breedings by 
H. G. Wheeldon, Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 

6/29. No. 740. Artificial Incubation, Breeding and Bearing of Chicks, 
by H. G. Wheeldon, Poultry Expert. 

11/29. No 761. Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

10/30. No. 795. The Turkey, by G. H. Cooper, Assistant Poultry Officer 

1/51. No. 803. Geese, by Q. H. Cooper, Assistant Poultry Officer. 

9/31. No. 827. The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 

10/32. No. 866. Poultry Industry: Care of Young Stock in Hot 
Weather, by H. G. Wheeldon, Chief Poultry Officer. 

11/32. No. 870. Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

12/32. No. 872. The Rearing and Fattening of Table Poultry, by H. G. 
Wheeldon, Chief Poultry Officer. 

3/33. No. 884. The Vitamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

5/34. No 918. Tlie Moulting of Poultry: The Normal and Pullet Moult, 
by H. G. Wheeldon, Poultry Officer. 

10/34. No 933. Ducks on the Farm (Revised), by H. G. Wheeldon, 
Poultry Officer. 

12/34. No 939. The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. No. 940. A Cheap Portable Colony House for Poultry, by G. H. 

Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 

3/34, No. 947. Modern Culling of Laying Hens, by Q. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

9/35. No. 966. Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/36. No. 971. Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 

The following pamphlets can be obtained from the Poultry Officer upon 

application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 

Tuberculosis, by A. Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 

Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 

Culling: A Seasonal Operation, by A. Little, Poultry Expert. 

Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 

Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, by 
A. Little, Poultry Expert. 
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Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry Expert. 

Green Food: The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert. 

Gk)od and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A. Little, Poultry Expert, 

Housing: Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by 11. G. Wheeldon, Assistant Poultry 
Expert. 

Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 


7/38. 

No. 

1075. 

The Artificial Incubation. Brooding and Rearing of 
C‘liickens, by H. G. ’Wheeldon, Poultry Officer. 

11/38. 

No. 

1090 

A Cheap Poi table Colony House for Poultry, by G H 

C ooper, Assistant Poultry Officer. 

12/38. 

No. 

1092 

Feeding and Drinking Appliances for Poultry, by G H. 
Cooper, Assistant Poultry Officer 

METEOROLOGICAL. 

12/22. 

No. 

436. 

The Possibility of Seasonal Forecasting and Prospects 
for Rainfall ^ason, 1922-23, by C. L. Robertson, B.Sc., 
A.M.I.C.E. 

12/24. 

No. 

524. 

The Use of an Aneroid Barometer, by C. L. Robertson, 
B.Sc., A.M.I.C.E. 

2/25. 

No. 

532. 

The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. 

No 

642. 

Review of the Abnormal Rainfall Season, 1924-25, by 
C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. 

No. 

712, 

The Time, and How to Find It, by N. P. Sellick, M.C., 
BSc. (Eng.). 

10/31. 

No. 

832. 

The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33, 

No. 

877. 

Clouds and Weather in Southern Rhodesia, by N. P. 
Sellick, M.C., B.Sc., Meteorologist. 

3/35. 

No. 

948. 

The Weather, contributed by The Meteorological Office. 

AGRICULTURAL BUILDINGS. 

9/25. 

No. 

554. 

Pise-de-Terre, by P. B. Aird. 

4/26. 

No. 

588. 

Concrete on the Farm, by N. P. Sellick, M.C., B.Sc. 
(Eng.), Assistant Irrigation Engineer. 

8/26. 

No. 

605. 

Plue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Ic'tigation Engineer. 

6/27. 

No. 

644. 

Tobacco Baling Boxes, by B G. Gundry, Irrigation 
Branch. 

11/27. 

No. 

661. 

Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., bjr 
B. G. Gundry. 
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10/32, No. 863. Piggeries, by B. G. Qundry, A.I.Mech.B. 

5/33. No 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 

9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
Assoc.M.Inst.C.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division, 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B G. Gundry, A I.Mech.E. 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II , by B. G. Gundry, A.I.Mech.E. 

8/36. No. 996. The “Gundry” Tobacco Furnace, by B, G. Gundry, 
A.I.Mech.E. 

10/36. No. 1002. A Simple Farm Gate, contiibuted by the Division of 
Forestry. 

5/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Este.s Park, 
nea# Salisbury. 

CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super 
phosphate” as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist, 

4/32. No. 852. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No. 858. The Softening of Waters, by the Division of Chemistry. 

1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.IC., and 
J. F. Duguid, M.A., B Sc. 

9/34. No, 930. Analyses^ of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

5/35. No. 964. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K, Chorley, 
F,R.E.S., and R. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1936, by A. D. Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. No., 687. The Use of Explosives on the Farm, by P. H, Haviland, 
B.Sc. (Eng.). 

7/28. No. 702. Book-keeping on the Farm, by T. J. Needham, Acting 
Accountant, Agricultural and Veterinary Departments. 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

5/31. No. 820. The Great Economic Problem in Agriculture— No. 1, by 
J. R. McLoughlin, M.Sc. (Economics), Economic 
Adviser. 
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Ihe Law of Supply and Demand — No. 2, by J. R. 
McLoughlin, M.Sc. (Economics), Economic Adviser. 

Twelve Simple Rules for the Avoidance of Malaria and 
Black water. 

Summary of the Game Laws of Southern Rhodesia. 

'I'he Weeds and Poisonous Plants of Southern Rhodesia, 
by Clias. K Brain, M.A., D.Sc , Director of Agncul- 
tuie. Part I. 

A Home- made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

The Prospects of Black Ba.ss in the Inland Waters of 
Southern Rhodesia. »Specially contributed 

Silage and Silos 

Reward Wheat: Report on the Baking Ih’operties and 
Chemical Aiialy.seb, by The Rhodesian Milling and 
Manufacturing Co , Ltd 

Summary of the Game Law.s of Southern Rhodesia, 

Veld Fii’os '^riie “Foiest and Herbage Preservation Act, 
1936,” by K J Kelly Edwards, M.A., Dip. For. 
\()\on ), Chief Forest Ollicer 

Broaking in Voung Oxen to the Yoke, by J. B. West, 
Drornoland, P B. I.#onely Mine. 

(’oinposl. A Note on Metbodh of Reducing the Costs, 
by S. D Timson, M C., Assistant Agriculturist. 

Star Bur-weed {Acartf/tospermum austiuUf 0. Kuntze), 
by Clias. K. Brain, 1) Sc., Director of Agriculture. 

Weeds of Southern Rhodesia. Part If. By Chas. K. 
Brain, I) Sc., Diiector of Agriculture. 

Farming Calendar. 

Compost, by S. D. Timson, M.C , Assistant Agricul- 
turist. 

Notes on the (’a.sbew Nut. By K. Brain, Director of 
>\griculture. 

The l^reservation of Farm Beacons and how’ to make 
u-.e of the Fencing 

How to make Tobacco Wash on the Farm, by M. C 
Mossoj), Al Sc . Entomologist, Department of Agricul- 
ture. 

Farm Boad.s, by Stuart Cliandler, Chief Road Engineer. 

Niti ificatimi in Red Soil in the Salisbury Area, by A. P. 
Taylor, M A , B Sc , and B S Ellis, B Sc., A.I.C., 
D i C., Agricultural Chemists. 

Co^lpo‘^t, by S. D Tim.son, M.C., Assistant Agriculturist. 

Grass Mowers, bv 11. Beynon, from “The Farmer,” 
March 4th, 1938.' 

The Control of Veld Fires, by The Division of Forestry. 

Government f^oans and Subsidies, etc., for Soil and 
Water Conservation, Green IManuring and Artificial 
Fertilisers. 

Uncontrolled Grass and Forest Fires nnd their Preven- 
tjon, by the Rev. Father A. B. Bin bridge, S.J. 

How to Instal a Simple and Efficient Hot Water Supply 
on a Farm, by W. A. Welch, Tantallon Farm, Salisbury. 

Witchweed and the Labom* Shortage, hy S D. Timson, 
M C., As.sisiant Agriculturist. 

Cattle Bale or Giip 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to: — The 
Editor^ Department of Agriculture y Salisbury. Correspon- 
dence regarding advertisemetits should he addressed: — The 
Art Printing Works j Ltd., Box 431, Salisbury. 


Meat Eesearch in South A!rica.-~A new laborati»ry for meat 
research has been c.onipleted at Onderstepoort at a cost of over 
£30,000 and work will begin there this month. Movst of the 
offi(*ers who will work there have recently visited Europe and 
made a careful study of the most modern methods employed 
in the slaughter of animals and the refrigeration and examina- 
tion of meat for the largest markets of the world. The new 
laboratory is probably tlie mOvst completely ec|uipped institu- 
tion of its kind in the Southern Hemisphere. 

In the abattoir division, where each animal will be 
watc'hed from the time it arrives at the institution to the time 
its {‘Hrcase is ready for the markets, every modern facility has 
been furnished, one of the most interesting being the rounded 
vornevH of the piping in the pens, which are of improved 
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design. The absence of projections of any kind is intended to 
avoid bruising and to allow the animals to enter the slaughter- 
house in perfect condition. 

The refrigeration division provides comprehensive facili- 
ties for preserving various kinds of meat and slaughter-house 
bv-products for export and for the local markets. The plant 
has been installed in the basement of the building, from where 
air, cooled by a brine-cooling system, is conveyed to the cham- 
bers by an ela})orate system of pipes in such a way that tem- 
perature, humidity and ventilation are at all times under 
automatic control. Provision has also been made for the 
preservation of meat by means of carbon dioxide gas if the 
occasion arises. 

It will be the aim of the institution to experiment wdth 
all pos^iible types of refrigeration in order to find the most 
satisfactory method. 

Specimens of meat, it is expected, will be sent to various 
South African and overseas stations for further examination. 

A chemical laboratoiy, a physiological laboratory and a 
cooking room have been furnished in the researcli department. 
In the cooking room meat will be cooked in an elaborate 
electric stove to test its tenderness, palatibility and other 
qualities. 

The institution, the wwk of w^hieh will be co-ordinated 
with that of the other divisions of the Department of Agricul- 
ture, represents one of the most important developments at 
Onderstepoort in recent years. 

Aberdeen Angus Lead at Smithfiield Again. Ac cording to 
reports published in the Briiish agricultural journals Aber- 
deen Angus cattle again dominated this year’s Smithfield Fat 
Stock Show. This breed and its crosses furnished not only 
the winners but also the reserve animals of all the inter-breed 
trophies. The weight-for-age figures are of particular interest. 
Thfe champion animal of the show. Lady Robinson’s “Magno- 
lia of Kirklington,” weighed just on l,6001bs. at two years 
and 11 months, and ended her show^ career by being bought 
by a firm of Glasgow^ butchers for £165. Reserve positions 
for the two supreme championship contests were also filled by 
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pure-bred Angus, a steer scaling ],540lbs. at two years and 
six months, and a heifer weighing J,l()21bs. at one year and 
nine months. The l)est steer over 15 months and under two 
years, a Sliortliorn-Angus first-cross, s(!aled l,G001bs. at one 
year 11 niontlis; the ])est steer or heifer 15 months and under, 
a ])ure-bred Angus, made iHV^lbs. at 11 months and four 
Aveeks; and the l)est heifer above 15 inonlhs and under two 
years, a pare-l)red Angus, weighed 1,1G211)S. at one year and 
nine months. 


Notice to Farmers.— h'anners retjuiring advic e during the 
coming year on inattcu-s relating to soil conservation, irriga- 
tion and Avater conservation schemes, are re(|uested to send 
in their ap[)lic‘a1 ions for visits as soon as jmssible, to the 
Director of Irrigation, Ilox 3H7, Salisbury, or if in Matabele- 
land, to the Irrigation Kngineer (Matabeleland), Box 566, 
BuhiAvayo. 

Farmers are ])urticultir1y n‘(|uested not to a])j)ly direct 
to an engineer Avhile on t(»ur, unlesN previous a])plication has 
been made to one of the above addresses. Visits of this nature 
make it impossible for him to adhere to tlu^ dates giA'en to 
other farmers before tin* eomuumc'ement of his tour. 

No charge is made for visits if i*arried out in the eourse 
of a tour, proA’ided they do not oceupy more than one day. 

It is lioped that farmers Avill endeavour to co-operate Avith 
the Department by obseiwing the above points, so that dis- 
apj)ointments may, as far as j)ossible, be aAmided. 


The Curing of Ginger.— The following notes taken from 
Tropical AifricvUvrc, the Ceylon Journal, may be of interest. 

Of the two methods of curing ginger (1) sulphur curing, 
(2) ordinary curing, the former, which had a number of 
advantages over the ordinary curing, has now to be discon- 
tinued owing to the regulations introduced in most importing 
country prohibiting the sale of ginger containing sulphur 
dioxide. An inA^estigation was made by the Department of 
Agriculture, Cwloii, to discover whether equally good samples 
of ginger could be prepared without the use of sulphur. The 
most suitable variety was found to be tlie Cochin, which if 
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cured in the proper way gives a plump light buff coloured 
product of good aroma, flavour and fracture, A period of 
eight to ten days of sunshine is essential for curing. If rain 
falls on the ginger during this period, mould and a musty 
flavour are developed ivhi(‘h no amount of washing and drying 
will eliminate. To obtain a light (joloured product curing 
should begin as soon as the crop is harvested. If more than is 
reijuired for a day’s peeling has to be harvested, the rhizomes 
should be placed in a well-aired room in small heaps, dry 
soil being spread over successive layers of ginger. As soon 
as harvested the ginger is first washed to remove all earth 
and then soaked in clean water till the following morning. 
Peeling is the next operation, and this may be either rough 
peeling for the local market or clean peeling for the English 
marked. Clean peeling is expensive and only 10-14 lb. per 
day can be (deaned by one peeler. As soon as peeled the 
rhizomes are placed in water and the gummy exudation 
removed by washing. Several more washings and soakings 
are given, as this is one of the most injportant operations in 
ginger curing. When washing is complete the ginger is 
spread on cement or bamboo tables to dry, rock slabs being 
better still. Drying takes 5 or 6 days, during which time 
the ginger must be turned several times daily. When quite 
dry the ginger is washed again, a process which improves the 
colour considerably. This washing is only used wdth clean 
peeled ginger for the foreign market. The final drying takes 
f3-4 days. Crude peeled ginger in India is sometimes soaked 
in a mixture of red earth and whitewash and then dried. This 
prevents the growth of mould. 


Govers for the 1938 Journal.— Cardboard covers, with 
printed slip for the 1938 volume of this Journal, may be 
obtained from the Art Printing Works, Box 431, Salisbury, 
for Is. 9d. post free. The covers are hinged with cloth and 
punched to match the holes in the Journals. When put in 
position string is passed through the holes and tied and the 
gummed cloth strip is then stuck on the back and the printed 
label fixed in position. These covers are also useful for 
binding bulletins reprinted from the Journal. It should be 
noted that copies of the ordinary Departmental bulletins ore 
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now supplied to residents of Sontlieni lUiodesia free of 
eliarge. Persons resident outside the Colony still have to pay 
3d. per (*opy. 


Cleanliness Hints for February.—lturn tobacco primings 
and unthrifty j)laiits. Dig over seed-beds. Clean the grading 
sheds regularly and destroy rubbisli at omo. Collect and 
destroy fallen and stung fruit. Destr(»y, weeds. Cut soiled 
wool from sheej) siitfering from scour. ‘‘Cleanliness Aids 
In seed (Control.'’ 


Cattle for the Export Market.— The Cold Storage Com- 
mission of Southern Rhodesia lias, in terms of vsection 10 (‘2) 
(a) of the Cold Storage ( Vminiission Act, 1937, with the 
approval of tlie Minister of Agriculture and Lands, fixed the 
following pri(‘es to be paid tor tlie periods stated by the Com- 
mission tor cattle purchased other than at public auction, the 
carcases of which shall bc‘ exported in the form »>t c hilled 
meat : — 



liiiptnial 

Standard ‘ A” 

Standard “B’ 

1939. 

(trade 

Orade 

Grade. 

January 

- 

3*2 

27 /« 

Fehruan' 

«/- 

t>9/- 

24/6 

Man'll 

30 - 

27 - 

‘22/6 

April 

;50/- 

21 !- 

22/6 

May 

30 - 

27 - 

‘22/6 

June 

;{i/- 

w/- 

28/6 

J Illy 

:W'- 

‘29 - 

‘24/6 

August 

n:V- 

80,'- 

‘25/6 

September 


81/- 

26/6 

October 

:t5/- 

82/- 

‘27/6 

November 

85/- 

82/- 

27/6 

Dec'ember 

85/- 

82/- 

27/6 


These prices will he paid per 1(H) Ihs. on the cold dressed 
weight delivered at the Commivssion’s works in Bulawayo. 
Cattle purchuvse^d out of hand will he jiaid for on the above 
basis, less railage or c-ost of delivery, cost of purchasing and 
allowance for condemnations and rejects. 
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Undergrade beef derived from cattle of indiscriminate 
age but in prime condition will be paid for at a price of 22/6 
per 100 lbs. cold dressed weight. 


Imperial Agrioultura], Bureaux.— Although the chief aim of 
the Imperial Agricultural Bureaux is to serve the scientist, 
some of their publications are of considerable interest to the 
practical farmer. A selection is given below. These publica- 
tions can be obtained from the Secretary to the Executive 
Council, 2, Queen Anne’s Cate Buildings, Dartmouth Street, 
Ijondoii, S.W.l. Pri(‘.es include postage. 

Organic Manures ... ... ... ... 2/- 

Tropical Soils in relation to Tropical (jrops ... 2/6 

Erosion and Soil Conservation ... ... ... 5 / - 

Soil Structure ... ... ... ... 2/- 

Problems of Animal Nutrition and Animal Hus- 
bandry in Northern Nigeria ... ... 1 /- 

Recent Reseandi in Poultry Nutrition ... ... 1/- 

Composition of some African Foods and Feeding- 

stuffs ... .. ... ... 1/- 

Problems of Fruit Tree Nutrition, 1933 ... ... 2/- 

The Frameworking of Fruit Trees, 1938 ... ... 1 /- 

Nutrition and Manuring of Small Fruils, 1936 ... 2/- 

Vegetative Propagation of Tropical and Sub-Tropical 

Fruits, 1936 2/- 

Plant Injection for Diagnostic and Curative Pur- 
poses, 1938 ... ... ... ... 5/- 

The practical fruit grower will often find interesting 
matter in the quarterly periodical, ^‘Horticultural Abstracts.” 
Annual subscription in Empire countries, 20/-. Single 
copies 5/- each. 

Animal Breeding in the British Empire ... ... 2/- 

Inheritance of Productivity in Farm Stock (Reprint) 6d. 
The Genetics of the Pig (Reprint) ... ... 2/6 

The Bursate lAing-woimis of Domesticated Animals 5/- 
Helminthology in its Application to Livestock ... 1/- 

Helminthology in its Application to Agriculture and 

Horticulture ... ... ... ... * 1/- 
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Diseases of Tobacco in 
Southern Rhodesia. 

(Supplement T. 1982 to 1938.) 


IJy J. C. F. Hopkins, D.Se. (Lond.) A.I.C.T.A., 
Senior Plant Pathologist. 


{Continued. ) 

l^VUASITIC DISEASES IN THE FIELD. 

Fungous Diseases. 

Mildew on WmiE Moru) [Krysiyhe cichoraccarunif DC.). 

Now that the Hickory Pryor variety has lost favour with 
growers and has been replaced by the more resistant Orinoco 
VVTiite Stem, Willow lioaf, Jamaica Wrapper and so on, 
mildew has become of much less importance in Rhod(*sia. 

Again, j)rimiiig is practised much more generally to-day 
than it was a few years ago, and this has had the effect of 
reducing the amount of mildew in the < rop. 

Occasional re})orts are received of severe damage done by 
this disease, and the reasons for the sporadic outbreaks have 
not been explained. 

It now scenic certain that aeration of tlie plants gives a 
satisfactory measure of control and the use of fuiigicddes, such 
as powdered sulphur, is not considered to be economically 
practicable. 

Control , — Text tig. 3 shows diagrammatically the effect 
of aeration and sulphur on mildew control. The rectangles 
represent field plots laid out in triplicate, (^ach series of four 
occupying 1 acre. The dots represent plants infected with 
mildew at the time of reaping. 

It will be seen that there is much less iiife(*tion in all 
treatments in the lower series of plots, and this is considered 
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WHITE MOULD TRIAL- 1930. 


primed high primed lew primed lew unprimed 



Ne Sulphur dOlhpeiSdlphHr 20fepi,Su|piHr Nu SripNir 

Text Fig. 3.— Biagi^am of white mouid control experiments. Each dot 
represents an infected plant. 
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to be due to poor growth of the plants resulting from infertility 
of soil. No cTowding of leaves took place in these plots so that 
ventilation was ample. 

In the other two series, both high prinung and sulphur, 
with or without priming, reduced the incidence of mildew as 
compared with the controls. In the latter, one early priming 
was given and the plants were allowed to grow without further 
treatment. In the high primed plots, leaves were removed 
three times, leaving a bare length of stalk varying between 
6 inches and 1 foot above the ground, according to the size 
of the plant. The low primed plants had two primings. 
Topping was adjusted as far as possible to leave eleven leaves 
per plant. 

No opportunity has been found of investigating this 
disease on Turkish tobacco. 

Frog Eye ((^ercospora nirotianae Ell. and Ev.). 

..\lthough this disease was dealt with at some length in 
the Departmental handbook, its occurren(‘e is still general 
and it is resj^onsible for a greater annual loss to the tobacco 
industry than any other disease. The usual symptoms have 
already been fully described, but an abnormal ty})e of frog- 
eye sometimes develop8(*) on very light leaf during spells of 
drought following very wet weather. 

Deacri ption . — As a result of uninterrupted cold, wet 
periods newly jdanted toba<‘co does not make the accustomed 
rapid growth, and nearly everywhere the plants become yellow 
in (‘olour. Not uncommonly the young plants are (*overed by 
weeds which have been allowed to get out of hand. It is not 
surprising, therefore, to find the lower leaves severely attacked 
by leaf spotting organisms, chief among wdiich is the frog-eye 
fungus. The typical brown, white-centred spots are numerous 
and conspicuous on the upper leaves, hut are fewer in number 
and not easily detected lower down the plant. Instead are 
to be found large chestnut-browui blotches which, in the case 
of plants stirrounded by weeds, encroach upon and finally 
destroy the almost white bottom leaves, leaving them as limpid 
brown shreds hanging from the stalk. Frog-eye in this form 
does not usually occur in the field, but is comparable with the 
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disease as it appears on the lower leaves of seed-bed plants 
which have been allowed to become chlorotic, either as a 
result of excessively thick sowing of seed or fertiliser 
deficiency. 

During the interval between the cessation of rains and 
the ripening of the crop, if a severe drought is experienced the 
development of the lower leaves is not completed before they 
begin to turn (jolour. In other words, the leaves do not ripen 
normally, but merely become chlorotic (yellow) as a conse- 
quence of impaired metabolism. Such leaf is deficient in gum, 
thin in *‘body^’ and possesses a harsh texture. As is usual 
under conditions of drought, the tissue between the main veins 
of the leaves dies, causing the symptoms of ‘'sun scorch,’’ 
“firing” and “drought spot” to appear. 

The lesions range from one-eighth ol an inch to one inch 
in diameter, are chestnut brown in colour, with very thin dark 
brown margins and small dark brown central areas. Indistinct 
zonations may also be present. Very rarely the (‘cntral areas 
are lighter in colour than the immediately surrounding dead 
tissue, and sometimes broad, bright yellow bands occur 
between the spot and the green tissue. Other leaves may show 
large circular or elongated light brown lesions with pronounced 
zonations, and small dark centres, in which can be seen, with 
the unaided eye, an almost black, powdery mass of fungus 
spores (PI. 2 fig. 4). The spots are not surrounded by bands 
of bright yellow, although the cells bordering the dead areas 
are somewhat chlorotic. 

Microscopic examination proves the two types of spot 
to be caused by the same organism, namely, the frog-eye 
fimgiis, and it is veiy^ interesting to note that not only are 
the symptoms of the disease abnormal, but the fungus itself 
produces spores and spore-bearing branches of unusual 
dimensions.* 

Conditions favouring the disease , — It is well knowm that 
frog-eye becomes widespread when wet periods of weather are 

*Tlie measurements for conidiophores are 30 to 50 x; 4 to 6 microns, 
and for the conidia 50 to 65 x 3 to 5 microns. Conidiophores and conidia 
of the same dimensions are observed on a few typical frog-eye spots which 
occur on the abnotmal material. My measurementa for the conidiophores 
of normal Otrcospora nicotianae, as it occurs in EHodesia, are 75 to 100 x 4 
to 5 microns, and for the conidia 38 to 135 x 2.5 to 3 microns. 
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experienced shortly before reaping comiiiences, but it has been 
demonstrated on many occasions that no serious epidemic 
occurs if the bottom leaves of the j)lants are relatively free 
from frog-eye spots before the wet weather sets in. 

If priming is delayed until the bottom leaves become 
yellow and show a large number of frog-eye lesions, there is 
always the danger of the disease developing rapidly so that 
it keeps ahead of reaping. 

The fungus commences to produce spores shortly before 
the centres of the spots turn white, and these spores are very 
soon blown about the field where they alight on and infect 
clean leaf. The iioniial rt^sistance of green leaf is low’ered 
as soon as it commences to ripen which, combined with the 
dispersal of a large number of spores from spots on the lower 
leaves, accounts for the apparently sudden outbreaks of the 
disease which are so (ommoii in Rhodesia. 

Ill the barns it has been found that temperature has a 
considerable effecd on the development of frog-eye. if curing 
is commenced in the usual way at 9(r T., the spores of the 
fungus, which have been brushed from infected spots on to 
clean leaf, germinate and grow througli the tissues, causing 
the well-known barn spots, which appear whtm temperatures 
are raivsed. If, however, curing is commenced at IbO F. it is 
found that \'erv few' barn spots appear, even though the 
atmosphere is saturated, as it must be in order to jirevent 
scorching and allow colouring to proc eed. 

Conirol.- In the seed-beds it has been shown that regular 
spraying with cojiper comjmunds, such as Bordeaux mixture 
(4.4-50) or colloidal copper (5 lb. to 100 gallons water) every 
five days from the time that the first leaves are the size of a 
shilling right up to transplanting, gives complete protecdion 
against frog-eye. The spraying must be continued whilst the 
plants are being “hardened off.“ otherwise some infection 
w ill occur. 

In the field, successful control depends entirely on 
priming. Bottom leaves must not be allowed to remain on the 
plants until they are yellow' and covered wdth spots, hut must 
be removed before the spots appear, or taken from the land if 
showing signs of infection. Decaying primings left in the 
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furrows and showing frog-eye spots have been examined at 
different stages, and it has been observed that the fungus 
continues to produce viable spores up to the time when the 
leaf is almost disintegrated. Spores taken from such material, 
which has l)een subjected to drying on the ground for several 
weeks, have germinated after a few hours in the laboratory 
when placed in sterile water. 

In the barns, the black spotting may be prevented by 
commencing curing at a temperattire of 100'* F. in a saturated 
atmosphere. 

It has been reported by different workers that frog-eye 
is a seed-borne disease. No evidence of this has been obtained 
under Rhodesian conditions where seed heads are selected aiul 
bagged whilst the plants are in flower. That the disease is 
air-borne is, however, almost certain, because of its inevitable 
appearance on plants raised from treated seed in beds which 
have been sterilised, situated at considerable distance from 
tobacco refuse at a time when no growing tobacco is in 
existence. Furthermore, the disease always occurs in crops 
planted in newdy-stumped land as well as in old fields. 

Complete control is therefore largely dependent upon field 
sanitation and the destruction of all infected tobacco refuse 
(PI. 2 fig. 5). 

Bkown Stem Rot (Phytophthora porasiticn Dast. amend 
Ashby), 

Mycelium coarse, torulose with clavate and globose branches. Sporangia 
(in sterile water) large, papillate 32 to 52 x 29 to 41 microns, with a 
lengih/breadth ratio of 1.3. Chlamydospores numerous in potato dextrose 
agar, spherical, 21 to 39 microns diameter, with a thick yellow wall. No 
oo.spores seen. 

This disease has only been encountered twice on tobacco. 
It is, lioM'ever, common on certain garden plants as 

Antirrhimim, CJarhia and Godetia. Tlie connection between 
the disease on tobacco and Antirrhinum was establsbed by me 
in 1931(‘). 

De.icriptwn. — Brown stem rot has not been found in seed- 
beds and is supeiticially indistinguishable from black stem rot 
in the field. Affected plants show the usual sign of wilting. 






Platt* 2 Fig 4 -Abnormal type of frog-eye spot. 
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the lower leaves being j^ellow, with reddish brown blotches of 
dead tissue. 

The fungus attacks the base of the stem, causing a brown 
depressed lesion to form. Later the internal tissue collapses 
and infection sj)reads to the wood and pith. The visibly 
infected area elongates and may extend to as much as a foot 
above soil level, when the stalks of some of the lower leaves 
are invaded. 

The wood becomes stained and a brown rot is set up in 
the pith, which sometimes is divided into horizontal discs, 
but more frequently rots away to leave a hollow cylinder. The 
coal black rot associated with “black shank^^ and reported by 
Butler(*) from Nyasaland has not been observed witli this 
disease. 

Conditions favoinuiit/ the disease . — Brown stem rot has 
only been found in Ithodesia aifecting tobacco growing in 
waterlogged soil. Experiments carried out in ]f)80 showed 
that excessive soil moisture was a necessary factor for fungal 
infection. 

The disease on garden plants may be brought about by 
irregular water supply, especially if the soil is allowed to 
become so dry that partial wilting takes place. Tliis is 
especially so in the case of transplants. 

Tt w’as also found in pot experiments that plants with 
tough stems were more resistant than those wdth sappy stalks. 

Control . — If tobac (‘0 is planted in well -drained soil of 
suitable fertility, no control measures have been found to be 
necessary . 

Black Stem Kot [Phyfhinm aphanidermatinn (Edson) 
Fitzpatr.). 

Mycelium coarse and frequently swollen in the cortical tissues, up to 7 
microns in width. Presporangin irregular, clavate or branched, cut off at 
the hyphal ends, up to 800 x 20 microns. Sporangia clavate or globose. 
Oospores, in oatmeal agar, colourless, 14 to 22 microns diameter with smooth 
wall about 3.5 microns thick. 

In the Departmental handbook, a stem rot in wdiich a 
certain amount of blackening took place was described and 
attributed to a species of Rhizoctonia, It is possible that the 
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first recorded disease was identical with the black stem rot 
which is now attributed to Phythhwi aphanidermatum , 

Builer(*) in 1928 described a stem rot from Nyasaland 
which he attributed to this fungus, and what is apparently 
the same disease was reported in 1922 from Suiuatra(“’) causing 
almost complete destruction of transplants. A similar disease 
was reported in 1923 by Bunting and Dade from the Gold 
Coast(^'’), but the earliest record on tobacco was at Pusa about 
lOltif^. 

Description , — The disease usually makes its appearance 
first of all in the seed-beds, where it causes a '‘damping-off*' 
of j)lants of all sizes. The general symptoms are the usual 
wilting and death c,aused by the fungms invading the tissues 
of the stem at soil level. 

But in the case of black stem rot, the final stage of affected 
plants is a jet black, slimy mass (PI. 1 fig, 1) whicdi (‘-ontrasls 
witli the pale coloured plant remains (‘haracterisiic of other 
‘Vlam])irig-off'** diseases (PL 1 fig. 2). 

Plants ready for setting out may be? already infected at 
the collar without showing any visible signs of wilting, and 
when this is the casp many are, of course, transplanted. If 
conditions are at all unfavourable and the plants do not 
establish themselves quickly, then the fungus (toniinues to 
develop, extending upwards in the stem towards the leaves. 
In a short while a soft rot develops throughout the whole stem, 
the plant collapses and is reduced to a w^et, very dark or jet 
black mass. Heavy losses necessitating replanting of whole 
lands have resulted from this phase of the disease. 

Some plants may survive although still infected. They 
continue to grow- under favourable conditions to a good size. 
Tf then a period of w^et weather sets in, the fungus in the 
stem again becomes active and the infected area extends, 
causing the appearance of depressed, dark browm or black 
patches at the base of the stalks. 

Beneath these patches the tissues are jet black and a 
brown discolouration of the woody part of the stem occurs. In 
the centre the pith may be brown or black and is usually 
divided up by transverse discs, the spaces between the discs 
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being hollow. "'Discing'’ of the pith also occurs in association 
with other stein diseases and does not appear to be diagnostlc- 
for this fungus. 

By this time affected plants show the usual symptoms 
of stem or root diseases, namely, wilting, with yellow and 
brown discoloration of the loAver leaves. They are super- 
ficially indistinguishable from plants affected by the nematode, 
U efcrodera marlfmi. 

Cond'ii ions favouring ihe disease . — In seed-beds, wet con- 
ditions caused by inadecjuate drainage, over-watering or 
prolonged rainy \\eather favour attack by the fungus. After 
transplanting the disease may develop rapidly on plants which 
fail to establish themselves as a result of hot, dry weather 
following removal from the seed-beds. ""Lanky" seedlings 
with long stems are also more susceptible than shorter, more 
robust plants. 

Control .—Ah the causal fungus is a soil inhabiting 
organism, the first precaution to be taken is seed-bed sterilisa- 
tion. 

Overcrowding of seedlings not only makes conditions more 
suitable for the d('veloj)ment of the disease, but also produces 
the type of ‘"lanky" plant which is more suscejdible after 
being set out in the lands. Thi(*k sowing of vseed-beds should 
therefore be avoided. 

Care should be taken in the choice of seed-bed sites to 
see that the beds are well drained, and over-walering should 
be avoided. 

Regular spraying with Bordeaux mixture at 4-4-50 
strength does not apjiear to y)reveut the disease, but consi- 
derable succPvSs has been obtained by sprinkling dry Bordeaux 
powder on and around infected pat(*hes of plants. Tlve use 
of Cheshunt compound is also recommended (see Care of 
Seed-bedsl. 

When vsetting out in the lands, (are should be taken to 
see that only healthy plants are selected, and if black stem 
rot is known to occur in any particular land, transplanting 
into this area should only be done when conditions are very 
favourable for the growth of tobacco. 
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Virus Diseases. 

Mosak'. 

Little Diore can be added to what was written in the 
Departmental handbook about mosaic. 

That several viruses of the mosaic group affect tobacco in 
Ithodesia is fairly certain, but the symptom expression of 
various virus complexes remains to be worked out. 

ControL — So far there is no evidence to suggest that 
mosaic diseases are introduced to Bhodesian grown tobacco 
by insects, so that control still depends almost entirely on 
reducing the handling of plants to a minimum. 

Beds should be sown so that there is no necessity for 
thinning out later on and the soil should be burnt to kill weed 
and grass seeds. 

When plants are pulled, the boys’ hands should be washed 
from time to time in soap and water and the water changed 
frequently. Tobacco smokers or boys who take snuff should, 
as far as possible, be kept from the seed-beds. 

Washing of hands should also be done when planting out, 
but the water must be changed often otherwise the concen- 
tration of the virus in solution may become so great that it 
is infectious. 

Priming should be delayed until the seedlings have put 
out several leaves when mosaic infected plants can be 
detected. They should be pulled out before priming is started, 
but the holes should not be refilled, as it has recently been 
shown in America that there is a danger of the ^‘supplies’^ 
becoming infected from the soil. If normal precautions are 
taken, the amount of mosaic present before priming takes 
place should be negligible and roguing will have little effect 
on the stand. 

At the second priming mosaic infected plants should again 
be rogued, but if the percentage is so high as to noticeably 
affect the yield if pulled out, they should be primed by special 
boys detailed for the purpose. It is a dangerous practice to 
leave these plants unprimed owing to the danger of creating 
a source of frog-eye infection. 






4 Pig. 9 — Half-giown tobacco affected 1>\ rusette 



Plate 4 Fig. 10 — (Miculai patch of early infected rosette plants contrasting 
with late infected plants in the background. The infected area is. 
enclosed by dotted line. 
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Whilst priiuiiig is being carried out washing of boys’ 
hands should be done in the same way as recommended for 
planting. 

In order to prevent the use of infected snuff, the question 
of issuing specially prepared snuff rations to boys has been 
considered, [f this snuff is made from fermented and heated 
leaf, the origin of which is known, the chances of mosaic 
infection remaining are remote. Samples of commercial snuff 
tested in the Plant Pathology laboratory were found to be 
uneontaminated by mosaic. 

ItosF/rrE. 

Caused l»y the losette (Wickeus. 1938) viius. It is not sap transmissible. 
Vector is Myzus peifttcaty Sulz 

This disease, which ha^ only recently been discovered by 
Wickeiis( is new to Khoilesia and j)Ossibly to science. It 
was first observed on one farm in the Fnivukwes in the vseason 
<»f 1930-^17 and has now s})read to most of the tobacco growing 
districts of the Colony, It is transmitted from diseased to 
healthy plants by greenflies (aphids). 

Ih.<cription . — Symptoms of rosette vary considerably, but 
they appear to be determined more by the age of the plant 
and time of infection than hy environmental conditions or 
variations in the virus itself. 

Plants which are infected ulien about two or three feet 
high cease upward giowth abruptly and the bud and young 
leaves become violently j)uckered, curled and generally 
distorted. The older, well developed leaves at the base of the 
j»lant retain their noimal shape and habit of growth, so that 
the disease imparts to the paint a rosette appearance if viewed 
from vertically above downwards. Typical symptoms of a 
severely attacked plant are shown in PI. 4 fig. 9. 

If infection occurs late in the season after flowering has 
begun, the severe distort i(»ii of leaves does not normally take 
place. Instead, they take on a hooded appearance due to the 
downward drooping of the margins and tips. Such leaves 
are usually lacking in “body” and of a lighter colour than 
those more severely affected. In addition, the main veins 
assume a wavy appearance somewhat suggestive of leaf curl 
(ui very “light” plants. 
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WickeuB(“) refers to distortion of the steins due to 
cessation of growth on one side and also to the sudden curling 
under of the leaf tips. The symptoms seem to be the 
expression of a necrotic strain in the virus, which causes small 
localised S2)ots of vascular tissue to die suddenly. When a 
portion of the leaf midrib or a main vein is thus affected, 
longitudinal growth ceases at once on the under side, but 
continues on the upper surface. The result, of course, is a 
rather ( haractesristic bending of stem and leaf. 

Alter growth has continued for some time and considerable 
bending of the leaf has taken place, it will often be found tliat 
small leafy outgrowths (or enations) appear across the angle 
of the midrib formed bj^ the necrotic lesion. 

Although the leaves do not react a great deal to late 
infection, yet a rather serious phase of rosette is its effect on 
flowering and seed j)roduction. TTsually the flowers and flow^er 
stalks of infecded plants are more or less severely twisted, and 
a good number are shed early. Sometimes all flowers or young 
seed ca])8ules drop off and no seed is produced by the plant. 
On farms where infection was general last year, growers had 
some difficulty in obtaining enough seed for their require- 
ments. From observations made this season on some of these 
farms, it seems unlikely that the disease is seed-borne or that 
the seed is seriously affected by the virus. 

liosette has been found in seed-beds both this year and 
last year. Several cases of rather heavy infestation of seed- 
beds by aphids without the appearance of the disease have 
also been reported. 

The first symptom on young seedlings is a slight curling 
(loMinvards of the tip of one of the youngest leaves just 
emerged from the bud. The plant continues to grow and the 
affected leaf begins to jnicker up as shown on PI. 5 fig. 11. 
Subsequent leaves grow in the same way, the distortion 
becomes more accentuated, and eventually a rosette of twisted 
and puckered leaves forms in the crown of the plant and 
grow’th is arrested. 

Where infected aphids have gained access to seed-beds 
and have fed upon the seedlings, a number of these diseased 
plants will be observed. This is particularly the case in early 




Plate 5 Fig H 
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beds from whieli plants have been ])ulled for setting out in 
the lands, the remainder having been left for ^‘supplies.” 

Condii 'ums fnvourinij th,e disease. — As with leaf curl, any 
conditions which favour the development of the insect trans- 
mitting rosette will favour the spread of the diseavse. 

Already it is known that a number of common plants are 
susceptible,. Some are cultivated, some wild. Among the 
cultivaied are tomato, potato and probably Zinnia, whilst wild 
hosts include the small nightshade or Sobee (Solanum nigrum) 
(PI. T) fig. 12) and the (diinese lantern ])laiit or false cape 
gooseberry {NIcaudra physaloides). 

As this particular greenfly has a very wide host range 
and is known to be a very efficient carrier of viruses, it seems 
highly pro])able that the alternate host range of the virus is 
also large. 

(Control . — As litth' is at present known of tobacco rosette 
and tlie ladiaviour of persicae in Rhodesia, recommen- 

dations for control of the disease niust necessarily l)e of a 
tentaiiv(‘ nature. There are two obvious lines to follow, one 
is the eradication of sourcavs of virus infection and the other 
the destruction of greenfly. 

Aj)art from following the sjmiying re(‘ommeudations, 
gro^^(‘rs are urged to be particularly vigilant in seeking out 
seedlings infected with rosette. Diseased plants should be 
pulled out at once an<l buried deeply or burned, so as to 
destroy not onlv the afl‘e(‘ted ])lant, but ahso any a])hids with 
wliich it may be infested. For it must be n*mem])ered that 
any greenflies escajung from an infected plant and invading 
a seed-bed will without doubt infect a good number of healthy 
seedlings. It will not be out of place to emphasise once again 
the fact that the a])his, Myzvs pcrsirae, is known to be an 
extremely efficient carrier of rosette. 

With this in mind, it is necessary to consider the question 
of alternate host ])lants, including susc eptible weeds. 

Tomatoes, zinnias and potatoes are (‘ommon garden 
plants, the two (»ften being grown near to seed-bed sites. 
Sobee and false gooseberry are usually to be found growing 
in vleis or on organic matter near seed-beds, and the latter 
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can always be found in abtmdance near to cattle kraals. It 
is of utmost importance that these weeds should be kept down 
on all parts ot toba(‘co farms and that tomatoes, potatoes and 
zinnias be grown as far as possible from tobac <‘0 seed-beds 
and lands. 

In urging the eradication of over- wintering host plants, 
sight must not be lost of the most obvious and dangerous of 
all, namely, ratoon tobacco. Thorough cleaning of lands and 
the continual removal of re-growth is now of greater 
importance than ever, for one dirty land may spell disaster 
not only for the owner, but also for his neighbours. 

Itecommendations for the control of tobacco rosette may 
be summarised as follow’s: — 

1. Meticulous exclusion from fallow* lands of all tobacco 
re-growth. 

2. llemoval from seed-beds and destruction of all seed- 
lings showing symptoms of the disease. 

y. Eradication of weeds, in particular false gooseberry 
and small nightshade or Sobee, from s€*ed-bed sites. 

4. Cessation of tomato, potato and zinnia culture in the 
neighbourhood of tobacco lands and seed-beds. 

5. Control of aphis by spraying every five days with 
Bordeaux, arsenate of lead and nicotine mixture according 
to the following formula: — 

Bordeaux 8 lb. 

Arsenate of lead lb. 

Nicotine extract (40?4) 16 fluid ozs. 

Spreader According to manufacturers’ 

directions. 

Water 50 gallons. 

Spray should be applied w*ith high pressure through a 
nozzle giving a A^ery fine mist. Every reasonable effort should 
be made to wet the whole surface of each seedling. Admittedly 
perfection is more or less unattainable, but this is all the 
more reason for being as thorough as possible. The pressure 
behind a misty spray causes local eddies that assist in wetting 
the greater part of each plant. Where a suitable opening in 
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the dense foliage can be found or niade^ the nozzle should be 
poked amongst the seedlings so that the spray may reach the 
under sides of the leaves more directly. Aphids that are not 
hit by the spray will not be killed by it. Owing to the rapid 
breeding of aphids, one or two applications of nicotine 
are insufficient, and it is, therefore, necessary to add nicotine 
sulphate to the Bordeaux mixture that is normally applied 
every five days. 

The inclusion of nicotine sulphate in the spray also 
assists in keeping down the tobacco whitefly (Bcmisia rhode- 
siaensis, Corb.), the vector of leaf curl, but here again it is 
most important that the under sides of the leaves are readied. 

In addition to nicotine sulphate and Bordeaux mixture, 
lead arsenate should be included in the spray. This insecti- 
cide reduces attack by split worm, leaf miner, leaf-eating 
insects, and to some extent cutworm. Split worm and leaf 
miner caterpillars are controlled by applications of lead 
arsenate only before the insects have burrowed into the plants. 
Once inside, they feed on the inner tissues and are no longer 
vulnerable to poison deposits that are confined to the surface. 
Insecticides made from derris root and py rethrum may be 
used as a substitute for nicotine sulphate. 

6. The destruction of all residual plants as soon as each 
bed is finished with. 

Leaf Ourc. 

Caused by Nicotiaiiii Virus 10 K M Smith Tlip virus is not sap- 
transmissible or seed borne. Vector is Bftntsia ihodesiaenxif^^ (\>rb 

This disease, which is now known to lie of virus origin, 
was included in the Departmental handbook umler the name 
of ‘‘Crinkle,’^ At that time the true cause was unknown, 
although the presence of a virus was .suspected. 

Descriiftion , — The symptoms of leaf curl vary rather 
widely accordiug to descrijdions from various parts of the 
world (^), (*), (*), hut under natural conditions of tohacco 
culture in Southern Ilhodesia, the variation in appearance of 
infected plants is not great and depends principally on the 
age of the plant or the age at which infection occurs. TTuder 
artificial conditions of greenhouse culture or where infected 
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volunteer plants are growing in dense shade, there is much 
variation in leaf appearance. It seems, however, unnecessary 
to deal with these variations in detail. 

The chief symptoms as they usually appear on field plants 
are a puckering or “savoying’’ of the leaves, which are usually 
of a dark green colour, accompanied by curling downwards of 
the leaf margins (PI. b fig. 15). The leaves become brittle 
and the veins on the underside thickened. They may be 
detected easily if a portion of an affected leaf is held up to 
the sun and viewed by transmitted light, when the veins 
appear dark and opaque in contrast to those of healthy leaves, 
wnicn are ^ranslu(‘ent. (PI. 6 fig. 14.) A typical leaf curl 
plant, is shown opposite p. 74 in the Departmental handbof^k. 

If a plant is infected whilst still very young, it fails 
to make good growth and may develop little more than that 
shown in PI. 6 fig. 15. If, on the other hand, infection occurs 
late in the season, then it may be the top leaves alone which 
become curled, although the fully form(‘d lower leaves almost 
invariably thicken uj) and fail to cure out a good colour or 
texture. 

It frequently happens, under thcwse conditions, that vein 
thickening is undetectable by ordinary inspection and the 
new grower finds some difficuilty in distinguishing between 
leaf curl and the somewhat similar rosette. However, the 
presence of greenfly (aphis) should in most cases serve to 
identify the latter. 

Conditions javonring the disease , — As it is known that 
leaf curl is transmitted from diseased. to healthy plants by 
whiteflies, it is obvious that conditions favouring the breeding 
up of the insecds will also favour the spread of the disease. 

The most common sources of infection in Rhodesia are 
abandoned tobacco lands in which infected ratoon plants are 
allowed to remain. As soon as the winter months have passed 
and daily temperatures rise, whiteflies appear on ratoon and 
volunteer tobacco plants in fallow lands. After a few weeks 
have passed these insects can be found in abundance feeding 
and breeding on the lower sides of any leaves which have 
developed, and within a very short time nearly all plants 




6 Fig. 15 -K\perinu*ntnll\ transinitle«l leaf curl on yt>niig j>Iant 
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develop leaf (url. PI. 6 fig. 13 shows the characteristic 
a])pearancc of an infected ratoon plant. 

^ot only is tobacco a host of the leaf curl virus and while- 
flies, but (‘ertain wild plants in various parts of the world are 
known to be susceptible. It has been demonstrated that the 
disease can be transmitted to tobacco from a number of plants, 
among which are the garden Zinnia, suiinliemp, and species 
(»f Vrrmmia, many of which occur commonly in the Rhodesian 
veld, whilst suspected host plants are liollyhock, the garden 
Afjerahnn and Biloxi soya beans. 

Control , — There appears to be little hope at the moment 
of controlling the whitefly vector of tlie disease, so that control 
measures are (centred round the elimination of reservoirs of 
in feet ion. 

In Rhodesia very satisfactory control has been obtained 
by means of legislation wliereby all growing tobacco must be 
uprooted and destroyed by a cei*tain date, allow’ing a '‘close 
season’^ of about three weeks. 

Since the introduction of the Tobacco IVsts Siijipression 
Act, 193 the only serious leaf curl outbreaks wdiich liave 
o(‘curred have been the direct result of the jiresence of aban- 
doned tobacco on which wdiiteflies were breeding. 

It w’ould therefore appear that the wild host is not as yet 
an important factor in Hhodesia in the spread of this disease. 

NIITRITIONAL DISEASES. 

Tobacco reacts very readily to the deticiemey or t‘xcess of 
ehunerits in the soil, and has therefore been used a great 
(leal by investigators of plant nutritional disorders. 

Red rust and frenching w’ere described in the Depart- 
mental handbook and the latter is again discussed in this 
section. What was knowm in Rhodesia asblackflre is probably 
a form of red dust, and as the former disease has recently been 
identified in America wdth angular spot, it is now jiroposed 
to drop the name locally. 

The only nutritional disease new to Rhodesia which has 
appeared since 1931 is that (‘aused by chlorine toxicity in the 
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soil. The symptoms consist of a curling upwards and inwards 
of the leaf margins, marked thickening of the leaf blade, 
accompanied by brittleness of the tissues. Affected leaves 
usually become very smooth and glossy on the upper surface. 
Seedlings affected by chlorine toxicity are shown in PI. 7 
fig. 16. 

It has been found in America(®) that the disease is most 
severe on light sandy soils deficient in humus, but contributory 
conditions in Rhodesia have not been studied. 

No control measures have been found to be necessary. 
Prenching. 

Description , — The symptoms of this disease are fully 
described in the Departmental handl)ook(‘). 

Conditions favouring the disease , — The true cause still 
remains a matter of controversy, although most investigators 
are agreed that diseased plants may be induced to grow 
normally if supplied with readily available nitrogen such as 
is contained in nitrate of soda. 

In recent years fren clung has been observed on numerous 
farms in the Colony. In a few instances all the plants in a 
land have been affected to a greater or lesser degree, but it 
was generally found that by half way through the season the 
majority had thrown oft* the disease and were growing 
normally. In every case investigated the affected crop had 
been planted on newly stumped land which was prepared late 
in the year. Very heavy rain storms had also been experienced 
in these localities. 

Again, frenching of small patches of plants has been 
observed to occur for two or even three years in succession on 
the same piece of soil, but such persistence has, fortunately, 
not been seen over extensive areas. 8hear(‘*) in America 
records a similar persistence during seasons of heavy rainfall. 
Moore and Hean('®) in the Union state that soil factors such 
as poor cultivation, waterlogging and the formation of a hard 
pan, are associated with the disease. Other workers, including 
Spencer(*^), have found that a similar condition is produced 
as a result of poisoning by such mineral elements as manga- 





DISEASES OF TOBACCO IN SOUTHERN RHODESIA. 115 

nese and thallium. No worker has as yet been able to produce 
typical symptoms at will, so that the cause of frenchin^ must 
for the present remain a mystery. 

Control . — Although no important progress has been made 
recently in our knowledge of the disease, yet it is fortunate 
that the measure recommended in 1930(‘*), namely, the 
addition of a top dressing of nitrate of soda at the rate of 
45 lbs. per acre whilst the plants are young, is found to give 
satisfactory control. 

In addition, growers should endeavour to avoid the disease 
by stumping new land sutfi(dently early in the year to allow 
the soil to be worked into good condition before planting. 
Whalever is present or absent in the soil to cause f reaching 
seems, under Rhodesian conditions, to disappear from lauds 
which are well cultivated . 

MISCELLANKOUS DISEASES. 

Ligiitninu Injury. 

Description . — Erom time to time reports are received ot 
pat(;hes of plants some 50 to 100 yards across being killed oh 
or distorted, those nearest to the centre being the most severely 
aifected. The symptoms are twisting and flattening of the 
stems, especially near the apex, accompanied by curling, 
twisting and puckering of the leaves. Plants near the centre 
may be found lying on the ground and in some of them a soft 
rot of the stalks sets in. 

The midribs of many of the leaves develop ne<uotic areavS 
on the under side, so that the leaf tips curl downwards an<l 
inwards towards the stem, simulating in some respects the 
symptoms of rosette or of “kromnek,’' as described by 
Moore(*^). The midrib also appears to be constricted so that 
the web of the leaf is puckered into folds as shown in PI. T 
fig* 17. In a short time a soft rot of the midrib (‘ommences 
and frequently extends down the stem in the form of a brow'ii 
streak. Infection of these damaged areas by soil-inhabiting 
fungi, particularly species of Fttsariuvi, soon takes place and 
many of the badly injured plants die. 
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The plants on the margins of affected patches usually 
show a slight bending of the stems and occasionally bear the 
rather characteristic kinked leaves. 

The trouble was at first suspected io be of virus origin, 
but numbers of grafts and buds made on healthy plants failed 
to transmit the disease. The symptoms as they appear in 
Ithodesia correspond closely with those described by Wolf(^^) 
in America for lightning injurj^ and local reports indicate 
that the trouble occurs after heavy thunderstorms. It is 
reasonable to assume therefore that the affection is caused by 
lightning. 


DISEASES OF CTTRINO. 

Bark Rot (Rhizopus arrhizus Fischer). 

Aerial mycelium grey, light at first, becoming darker ; rliizoids present ; 
sporangia numerous, giving black appearance to mycelium, globose ; 
columella hemispheric; spores brown, subglohose 5 to 8 x 4 to 6 microns 
Zygospores not seen. 

Barn rot due to R, arrhizus is of common occiurrence in 
closely packed barns and is similar in appearance to the rot 
which sometimes appears in barns and is found in high condi- 
tioned bales. The latter, however, is caused by a closely 
related fungus, R, nigricans Ehrenb. 

Descriyiion . — The disease begins wdth a softening of the 
midribs of the leaves at the butt-end after colouring, and is 
followed by a furry growth of white or greyish fungus. The 
butts soon turn dark browm, the discolouration extending 
downwards into the web of the leaf. The leaf tissues become 
wet and soggy and the grey mouldy growth of the fungus 
extends all over the infected area. The disease progresses 
very rapidly and in extreme cases may cause the hands to 
break away from the sticks and fall to the floor. 

Conditions favouring the disease . — The mould is liable 
to spread in loosely packed bulks, especially if they are put 
down in high condition, but the fungus does not appear to be 
able to develop actively in bales. The presence of bam rot 
in the latter does, however, affect the saleable value, as a 
certain mouldy flavour is imparted to the tobacco. 




of Hut cured leal ilUliecl l'> barn lOl. 
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Jiarn rot, which is caused by the fungus Hhizoims 
arrhizvs Fischer, develops on partly cured leaf maintained 
in an atmosphere deficient in ventilation and high in 
humidity. These conditions are brought about by excessively 
close packing in the barns, which ])revents air cirruilation. 
Suitable conditions for barn rot do not appear to be caused 
by high humidity and lack of ventilation alone, such as would 
result from the addition of too much water and closing of 
ventilators. Close packing of the tobacco seems to be a 
necessary factor. 

ConfroJ . — i Prevention obviously depends upon correct 
packing of barns. 

When climatic conditions cause large acreages of tobacco 
to ripen at one time, the amount of leaf to be cured is often 
in excess of normal barn act^omniodaiion. In an endeavour 
to obtain as high a yield as possible, it is only natural for 
the grower to j)ack as much leaf as possible into the available 
barn space, but such procedure may have disastrous results 
if barn rot becomes active. 

In ord(*r to prevent heavy losses, two alternatives present 
tliemselves. Either the leaf must l>e sorted during reaping 
and only the best retained for curing, or else ])riming mUvSt 
be so arranged that the total number of reaped leaves is 
reduced to suit barn accommodation. 

The latter method is obviously preferable, for if priming 
is carried out at the ( orrect times and the thin, papeiy leaves 
from the bottom of the plant are removed, then not only is 
the remaining crop improved in (juality, but frog-eye spotting 
is als(» eliminated. 

Whenever a ditficult planting season makes congestion 
in the barns inevitable at harvest, growers would be advised 
to ])lan their juiming o])eratious as far as j)ossible to conform 
wu'th the situation, bearing in mind that drastic early priming 
(such as is sometimes necessary for the control of angular 
spot) may delay ripening by a week or ten days. 

Yellow Mould {Aspergillus flavus Link). 

This disease is not of frequent occurrence in Khodesia, 
but may cause appreciable damage during (uring under 
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Wheat Varieties Tested at 
Salisbury. 


Uy T. K. Sansom, B.Sc., Plant Breeder. 


The following selected pure lines of wheats grown at the 
Plant Breeding Station, Salisbury, are available for free 
distribution to fanners. 

Applicants are requested to apply early, stating what 
varieties are required. 

3sot more than wsix varieties of seed can be supplied to 
each applicant, and the amount of seed of each variety will 
depend on the number of applications received for each 
variety; it is anticipated, however, that not less than 10 lbs. 
of seed of any one variety will be distributed to each applicant. 
No applications can be considered which are received after 
15th March, 

1. Keward, B.2]— 22— S— 1. 

2. RewaVd, B.23— 25_S— 1. 

3. IHisa, 4. 

4. (iranadero Klein. 

5. Florence. 

0. Kenya (lovemor. 

7. Punjab HA. 

8. Renown, 

9. B. 256, b.l. A.64 (J.). 

10. N.B. 230, A.14 (L). 

11. 122, D.I.T.L. 

12. 131, C.5.P. 

13. Pilgrim. 

14. Beltista. 

15. 58 F.L.I. 
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IG. Sabauero. 

17. Beardless uon-sliattering wheat. 

18. Bearded non-sliatteriiig wheat. 

19. That(;her. 

20. B.280. 

21. Lalkasar Wali. 

22. Karachi L.»‘i. 

The two Jieward strains have l^eon grown on a fairly 
extensive scale during the pavst few years. They are beard- 
less; of good milling (jualitv; rust-resistant; early maturing, 
but require a soil in good heart to yield well. 

Pum 4. — Has been grown previously in this country; is 
beardless; it is susceptible to rust, but in those areas where 
rust is not bad will yield veiy well; on the Plant. Breeding 
Stalion this wheat, under irrigalion. has yielded as well as 
Punjab 8A, which is one ot the highest yielding wheats in 
the country. It is very early maturing and makes little leaf 
growth, and therefore should be of use to those farmers who 
thresh by means of hand power. 

Granadero Klein . — Is a bearded wljeal \vhi(*h is very 
resistant to rust, and can be recommended for those areas 
where Karachi becomes badly rusted; it is fairly tall growing 
and takes ap])roximately the same time to mature as does 
Karachi. 

Florence . — Is a beardless wheat; fairly resistant to rust 
and early maturing. It has showTi promise at the Plant 
Breeding Station. 

Kenifa Gorenior . — Kiunvii also as “Somers Korea** and 
“9(1 day Wheat,” has been grown on a large scale in every 
district of the Colony for a good many years. It is one of the 
safest w^heats to grow^ in the Colony, being rust resistant and 
early maturing, though it seems to be more susceptible to 
frost than other varieties. A heavier rate of seeding is 
required for this wheat owdiig to its ]mor tillering habit and 
fairly large size of the grain. 

Punjab 8*4. — Under favourable conditions this is one of 
(he highest yielding wheats grown in the Colony; Init where 
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rust is severe it should not be grown, being very susceptible. 
The growth habits are similar in all respects to those of 
Karachi. The seed, however, grown under the same condi- 
tions as Karachi is always a little larger than Karachi seed 
and has a more metallic appearance. 

Renoivn . — Is a beardless wheat, which is resistant to rust; 
of good milling quality and fairly hardy. 

Zf.256, 6.1. A.64 (L). — Is a beardless wheat; resistant to 
rust and fairly early maturing. This wheat has shown promise 
at the Plant Breeding Station and elsewhere. 

K.B. 230. A. 14 (X). — Is a beardless wheat; resistant to 
rust and fairly early maturing. This wheat has shown 
promise at the Plant Breeding Station and elsew^here. Did 
w^ell in the varietj^ trials at TJmvuma in the winter of 1938. 

122. DJ.T.L , — Is a beardless wheat; resistant to rust and 
fairly early maturing. Did well in the variety trials at 
TJmvuma in the winter of 1938. 

131 .6\5./^. — Is a bearded wheat; resistant to rust and late 
maturing. 

Pilgrim . — Is a bearded wheat; fairly resistant to rxist. 
Has shown fair promise at the Plant Breeding Station. 
Shatters more than do most bearded wheats. 

Beltista , — Is a bearded wheat, rust resistant and has 
shown promise at the Plant Breeding Station. 

bS.F.L.I . — Is a beardless wheat; resistant to rust and late 
maturing. 

Sahanero . — Is a bearded wheat; resistant to rust, hardy, 
late maturing and tall growing. 

Beardless non-shatterhig Wheat . — The glumes of this 
wheat are stronger than any other wheat, apart from the 
bearded non-shattering wheat, grown at the Plant Breeding 
Station. 

Bearded non^shattering Wheat . — Same remarks as above, 
except that this wheat is bearded. 
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Thatcher . — Is a beardless wheat, resistant to rust, late 
maturing. 

Lalkasar WalL — Like Punjab 8A, is one of the highest 
yielding wheats grown in the Colony under favourable (jondi- 
tions. It is perhaps slightly more resistant to rust than Punjab 
HA, Vegetative (hararteristies identical to Karachi. 

Karachi L.3. — Is a red seeded selection from Karachi; is 
bearded, as susceptible to rust as is Karachi and takes the 
same time to mature. Has a very attractive looking grain. 

Applications should be addressed to the Agriculturist, 
Department of Agriculture, P.O. Box 387, Salisburj\ 


Cleanliness Aids Insect Control 
in Lands and Sheds, Stores and Farmsteads. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By CiiAS, K. BiiAiN, M.A., D.Sc., Director of Agriculture. 

PART II. 


Two Common Tree-orchids (Orchidaceae ). — The orchids are 
among the mowst beautiful and interesting wild flowers of the 
country and it is surprising that more attention has not been 
paid to them. They fall into two main groups, the ground 
on^hids which are classed in the text books as terrestrial and 
those which live on the bark of trees and do not have roots in 
the soil, and are therefore called epiphytes. 

The family Orchidaceae is the largest of the large group 
of plants with one seedling leaf and leaves with parallel veins 
as illustrated by the lily family. There are more than five 
thousand different orchids known, most of which are found 
in the forests of Asia and South America. There are probably 
about 60 common orchids in this country, fifty or more of 
which are ground-orchids. The flowers, throughout the whole 
family, are unusual. The showy parts are in two sets of three 
members each. The outer parts may be greenish but are 
usually white, or pink, mauve, yellow or purple. They are 
usually referred to as the lateral sepals, i,e., one at each side, 
and the dorsal or odd sepal. The inner set of three are the 
petals. They are usually broader than the sepals and the odd 
one is generally long, often pointed, and is called the lip. Tlu‘ 
dorsal sepal may be slender or, as in the Disas, be shaped like 
a hood or old-fashioned candle extinguisher. The lip may 
have side lobes and near the base where it joins the stem it 
may be produced into a broad sac, or a slender spur which 
may be many times the length of the whole flower. The 
remaining parts of the flower, viz,, the stamens which bear 
the pollen and the style which collects the pollen from another 
flower to fertilise the flower are united into a central column 
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which faces the lip. In the African species there is usually 
only one pollen sac or anther which is attached on the top 
or hack of the column. The pollen grains are usually massed 
into from 2 to 8 club-shaped masses, often with a sticky stalk, 
which adheres to the head of any bee or other insect which 
visits the flower for neclar. When the inse(‘t visits the next 
flower of the same kind the pollen masses protrude from the 
insect’s head in exactly the correct position to reach the style 
and so fertilise the flower. This is a wonderful adaptation to 
avoid cross pollination. 

AntjraeoMm kofschyanum lieichb. — This is an epiphyte 
whicdi is common on the lichen-covered branches of some of 
our larger trees. Tlie stem is short with numerous fleshy roots 
almost ^ incli thick, also usually covered with moss or lichens. 
The leaves are few in niiml)er, up to 4 inches long, tliick, 
fleshy, curved inward with the margins (Tinkled at intervals 
so as to appear crenulate. Two or tln*e(‘ flowering stems 
usually arise (dose together from near the base of the main 
stem and arc usually about avS thick as the roots and 8 to 12 
inches long. The flowers are about inch across and are 
(Teamy white (Fig. 9). They are readily distinguished by the 
very long straw-coloured spurs which may reach 6 imdies in 
length and are slightly thicikened towards the end. 

Anyraecum Bokisii llolfe. — Tliis is also An epi])hyte 
w'hich is widespread and common on the thicker branches of 
our native trees. The stems are long and straggling. The 
leaves are almost cylindrical wdth a channel dowm the upper 
side, pointed, from 8 to 5 inches long and usually curved. The 
flowers are small, borne on short thin flowering stems, pale 
waxy yellow to apricot. The lip is three-lobed, and the spur 
is to J inch long. (Fig. 10.) 

The Khaki Weed, Alfernanthera achi/rantha R.Br. Fam. 
Amaranfaceae , — This is one of the commonest weeds on roads 
and footpaths. It seems to flourish wherever subsoil has been 
exposed. It is a native of South America and the seeds were 
probably introduced to South Africa in bales of forage during 
the Anglo-Boer WTir. The prickly clusters of seed-cases turn 
khaki colour when ripe and account for the common name 
given to the plant in South Africa, The khaki weed is a 
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prostrate creeper and a single plant may cover six square feet, 
and the growth is so dense that other plants are smothered and 
die. The seeds are very small, globular, black and shining 
and are enclosed in the prickly burs which form either singly 
or in clusters in the axils of the leaves (Fig. 11). Roots are 
formed at intervals wherever the prostrate stems touch the 
ground. This weed can only be eradicated by carefully 
removing all the plants and their rooted brandies before the 
burs mature and the seeds are ripe. 

Two Common Amarantua Weeds. Fam. Amarantaceae , — 
Tw^o of our commonest weeds belong to the genus Amarantus. 
They grow wherever weeds occur and often attain a height of 
two to three feet when growing in rich soil. Amarantus 
paniculaius Linn, is easily recognised by its spiny cylindrical 
heads. (Fig. 12.) It is probably introduced from Southern 
Europe, Amarantus Thunhergii Moq., a native species, is 
usually smaller and the prickly seed clusters are small and 
scattered up the stem in the axils of the leaves. (Fig. 13.) 
Many of the leaves have a brown or blackish blotch in the 
centre. A third species occurs in South Africa and is probably 
present in Southern Rhodesia. It has a pair of sharp spines, 
about inch long, at the base of each leaf-stalk, which 
account for the scientific name Amarantus spinosvs Linn. 

The leaves and young stems of the different species of 
Amarantus are commonly used by natives as spinach. 

These weeds can only be controlled by pulling or hoeing 
before the seeds mature. 

The Thorn Apples or Stink-blaar. Datura spp, Fam. 
Sola7iaceae - — Two species of thorn apple are very common 
throughout Southern Africa and a third is occasionally found 
in the lower parts of this country. They are easily recognised 
by the large leaves, tubular flowers, thorny fruits, and nasty 
smelling leaves and stems. They are all commonly called 
stink-blaar (stinking leaf) in South Africa. They belong to 
the same family as the potato and tomato and contain power- 
ful drugs which make all parts of the plants, including the 
seeds, poisonous. The air-dried leaves are imported' into 
England from America for the extraction of the drugs 
atropine, daturine and hyoscy amine, and were formerly added 



Fig. 9. — A)i(fiafcum K<i(j« /n/atnuu , fiom tlie Heiiii, Makwiro, flowering in 

November. 



Fig. 9a. — Flowei'b showing long spurs. 

















Fig. 14a — Datum fafula Linn. 






;„at.>t/,ea, tnloh,, E Mey , a common roa.l -i.le wec.l Fig. captme Burm 
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to tobacco for the manufacture of asthma-cure cigarettes. 
There are cases on record of children having been poisoned by 
eating the seeds and sucking the nectar from the flowers. In 
South Africa the seeds are said to be fatal to young ostriches, 
but farmers in the Karroo and on the Highveld have observed 
cattle and goats eating the leaves with impunity, but state 
that when this is done the milk is always tainted. The three 
species are Datura stramonium L., with pale green stems and 
large white tubular flowers (Fig. 14); D, tatula L., similar to 
stramonium, but with purplish stems and mauve flowers; and 
7). ferox L. with smaller white flowers and very large curved 
spines on the seed pod. 

The Dwarf Marigold (Schkuhrifi })onarte7ins L.). Fam. 
Cow post tae. — This is also an introduf‘tiou from South America 
which probably reached South Africa with forage during the 
Anglo-Iioer war. It is an annual weed which varies in height 
from a few inches up to nearly two feet according to the soil 
and water. When grown under favourable conditions it 
produces a roundish bush which is yellowish green in colour, 
with slender stems and branches and very narrow^ leaves, which 
are usually 3 or 5 partite. The flower heads are small solitary, 
with the bright yellow tubular florets projecting only a little 
way above the conical case (involucre). (Fig. 15.) It is an 
extremely common iveed in gardens, farmyards and paddocks, 
and is readily eaten by cattle with the surrounding grass. It 
is stated to be one of the commonest causes of tainted milk in 
Southern Rhodesia. A single plant can produce up to four 
thousand seeds and no attempt at eradication will be successful 
unless all the plants are removed before the vseeds are mature. 

The So-called Wild Foxgloves.— Three common weeds, all 
belonging to the Family Pedaliacvae are connnonly called 
wild foxgloves because the flowers look something like the 
English foxglove, although they are not really closely related 
to it. Prefren zamjueharica ,T. Gay, is very common and wdde- 
spread in pastures. It has long straggling branches which 
grow' prostrate on the ground and w^hich bear large numbers 
of bright pink flowers with darker markings. The flow^ers open 
in succession from the base over a long period and are follow^ed 
by the large oval disc-like burs with two stout spines which 
stand upright. These pierce the feet of animals and are 
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spread over large distances in this way. (Fig. 16.) This 
plant causes a disease in sheep in South Africa but does not 
a])pear to affect cattle. Sesamum caperise Burm. (Fig, 17) 
usually grows to a height of from 12 to 24 inches. The 
characters of the leaves and flowers are well shown in the 
illustration. The flowers are deep pink to red, often much 
darker in the throat. The important point to notice in con- 
nection with the Sesamums is that the long seed pod which 
grows close to the stem where a leaf stalk joins it has only one 
beak. This is a native species, but the introdticed plant 
Sesamum indicuin Linn, is often cultivated in native lands or 
occurs as an escape from cultivation. This is one of the most 
important crops in India as the small seeds yields an edible 
oil which is equal 1o the finest olive oil. The flowers are either 
pink or yellow and the seeds vary in colour from almost while 
or yellow to black. Ceratotheca triloba E. Mey. is also a 
common roadside Aveed which grows to a height from two to 
four feet. (Fig. 18.) The stems are hard and woody and the 
plants persist for several seasons. The flowers are very ])ale 
pink with deep-coloured lines on the lip. The seed pod is 
shorter and broader than in Semninvi and has tivo divergent 
bejiks from the top. The three divided lobes to the leaves give 
the name to this species. 
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Grass Silage 

AN p]Xl»EltIMENT AND DIRECTIONS FOR THE 
1‘RESERVATION OF GRASS AS SILAGE. 

By H. 0. Arnot.d, Manager, Salislmry Experiment Station. 

It is proverbial that “distant hills are always green, and 
it may be assumed that the rattle which graze on those hills 
are always sleek and maintain their condition without 
artificial feeding. This we assume because we know that the 
livestock which graze within our own boundaries do not 
require any food in addition to the natural pastures when 
these are eaten in the young stages of their gnnyth. 

The natural veld provides an abundance of cheaj) cattle 
food, but soon after the grass commences to flower, it bet-oines 
tough and fibrous, its flesh-forming (ionstitueiits diminish in 
proportion to the total fodder, and its ability to maintain the 
condition of the animals is much reduced. It is apparent 
therefore that if it were possible to collect and preserve* the 
8ur])lus veld grass while it is young and tender and before it 
has dissipated its ])roteins in its efforts to produce seed, we 
should then have large quantities of valuable fodder to feed 
to the farm livestock during that period of the year when the 
veld takes its rest. 

Both scientific investigation, and jiractical experieiue, 
have shown that in order to secure the best yield, combined 
with high quality, the majority of the various kinds of veld 
grasses should be cut for curing when their growth is from 
two to three months old. At this stage they contain nearly 
as high a proportion of nutrients as grass which is a month 
younger, but tln^ yield of material is much heavier. The best 
period for mowing the grass, therefore, lies between the 
middle of January and the end of February. The weather 
conditions at that time of Ihe year are not always favourable 
for making hay, and even when hay can be made there is a 
risk of much of it being spoiled by late rains, unless it is 
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stacked under a well built roof, and even then there is a 
chance of its being destroyed by fire. It would seem, there* 
fore, that, in seasons of excessive rainfall at least, the surplus 
summer fodder may be conserved in the form of silage more 
economically and with greater safety, than by other methods. 
The validity of this statement may be doubted by many of 
those who made silage in stacks a few years ago, and were 
not satisfied with the results. One of the main reasons for 
their failure is shown in the tabulation below, which gives 
the temperatures recorded at this Station, of grass silage made 
in a pit, and those of similar material made in a stack. For 
comparison, the temperatures of a heap of sunnheinp stalks 
during its 1 ‘eduction to compost are included. The pit used 
in this trial was a circular hole about 10 feet in diameter and 
12 feet deep. Some four to six feet of green grass was 
deposited in the pit each day as soon as possible after it was 
mown. On the ninth day the material reached five feet above 
ground level; it was then ‘^capped’* with 1 foot of Canna tops, 
soil was banked around the sides and over the top. During 
the next few days the material rapidly settled, and finally 
came to rest somewhat below the level of the surface of the 
ground. Cracks which formed in the earthern covering were 
filled in, and the earth from the side was thrown on to the 
top, making a covering about three feet in thickness. The 
stack silage was made over a shallow pit, four feet deep, 
which was more than filled with green grass during the first 
day’s operations. Layers of green grass about four feet in 
thickness were added to the stack each day until the tenth 
day, when it was ^‘capped” with two feet of wet earth. In 
both the pit and the stack a pipe was placed in the centre to 
facilitate temperaturing the material, and the thermometer 
was brought to rest at a point six to eight feet below the top 
of the heap. While stacking was in progress, if the tempera- 
ture was found to exceed 140® F,, water was applied to lower 
it. This was temporarily effective, but the practice could not 
be continued after the stack had been covered with soil. The 
high temperatures reached. after the complerion of the stack 
indicate that the weighting material was insufficient. 
According to some authorities a pressure of 800 lbs. to 400 lbs. 
pmr square foot of the top surface of the s^k is required, 
but as this would mean csovering the whole qf the stacA: with 
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a layer of earth 5 feet in depth, the application of so much 
weighting material would not he practicable under ordinary 
conditions. 


Tetupetatures of Grass Silaye made under different 
Methods of Treatment. 


No. of days 
after start of 
operations. 

Htack Method. 
Period of making 
Jan. 25th to 
Feb, 3rd. 
°Farenheit. 

Pit Method. 
Period of making 
Feb. 13th to 21at. 
“Farenheit. 

Compost 

Stacked 

July 9th. 
“Ferenheit. 


95 

95 

95 

3 

121 

115 

130 

4 

140 

125 

135 

5 

144 

130 

155 

6 

146 

140 

161 

8 

150 

142 

152 

9 ensiling operations 
10 156 

completed. 

130 turned and wetted. 

12 

160 

115 

112 

14 

162 

no 

155 

16 

163 

110 

145 

20 

163 

106 turned and wetted. 

25 

158 

105 

109 

30 

160 

104 

no 

40 

156 

103 

140 

60 

155 

102 

133 

90 

126 

100 

— 

120 

120 

93 

— 

160 

113 

.82 

— 


Comparison of the second and third columns of figures 
show that during the first nine days, when the material was 
being collected and ensiled, the temperatures were about the 
same in both lots. After the pit was closed its temperature 
rapidly decreased, but those of the stack increased and con- 
tinued at a high level for four months. The reason for the 
difference is that air was excluded from the material in the 
pit, btit the sides of the stack were exposed and fermentation 
continued at a comparatively rapid rate. 

Comparison of the second and fourth columns shows that 
after the first week the temperatures reached by the stack 
silage vrere even higher than those recorded for the compost 
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heap. It is obvious therefore that a stack whose sides are 
exposed to the atmosphere does not provide an efficient means 
of preserving this class of vegetable mateiial in suitable con- 
dition for use as cattle feed. Even though the material in the 
middle of the stack may remain sound for a few months, a 
large proportion of the nutrient material will be destroyed if 
high temperatures persist for more than a few days. 

The stack method of making silage is successfully 
employed in other countries, and the reason for its proving 
unsatisfactory here is probably due to the comparatively high 
temperatures which prevail and the dryness of the atmosphere. 
The dry air quickly removes the moisture from the exposed 
silage on the outside and, as successive layers of the material 
dry and shrink, air penetrates further into the heart of the 
stack, causing continued fermentation of the silage. Thus 
the deterioration of the silage proceeds more rapidly under 
local conditions than it would if the atmosphere were laden 
with moisture and its mean temperature were lower. 

Green grass can be preserved in the form of silage at 
comparatively small expense if the following elementary rules 
are observed: — (1) The material must be of a suitable kind, 
(2) It must be enclosed in a receptacle which can be made 
reasonably air-tight. (3) Fermentation must be controlled. 
(4) Preservation must be maintained by adequately weighting 
the material until it is required for use. 

(1) The Materlal.-~Although it is not usually possible to 
make good silage from material which is lacking in 
palatability and nutrient constituents, some plants which are 
not palatable to livestock in their green state are readily eaten 
after they have been converted into silage, e.^., Eriosema or 
Vaal Bosch, thistles, etc. As a rule only freshly cut material 
should be used, and that having a moisture content of between 
70 , per cent, and 80 per cent, is the best. Material that is 
too dry may be improved by adding the required amount of 
water at the time it is put into the silo. Material that is 
excessively succulent should not be ensiled without the 
addition of some substance, such as molasses, to ensure the 
tight kind of fermentation, and that which is partially decayed 
sliould not be used at all, because it results in an etdl smelling 
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product which <annot be used as fodder. The moisture in 
freshly cut veld grass is sufficient under normal summer 
weather conditions, but part of this soon escapes if the grass 
is allowed to remain spread out in the swathe, and for this 
reason it should be gathered and put into the silo as soon as 
possible after it is cut. Unless the material is of an 
exceptionally su<!culent nature extraneous moisture resulting 
from rain or dew will do no harm and may, in faci, have a 
beneticial effect in checking excessive fermentative ])rocesse8 
when the work of filling the silo proceeds too slowly. 

(2) The Silo.—There are many different types of silos, 
but most farmers in this Colony will find that a hole in the 
ground, either in the form of a pit or a trench, will be the 
most economical. The advantages of using a trench instead 
of a pit are that excavation costs are lower and the material 
can be dumped inside the silo wdth a considerable saving of 
labour. The advantages of using a pit include more com- 
pression and better control of temperatures, the material may 
be chaffed before it is ensiled, filling may proceed more slowly, 
and cost of applying and removing weighty material is con- 
siderably less. Generally, the trench method will be found 
the most suitable when the silo is intended for temporary 
use near the place of reaping and when large quantities of 
easily gathered uncut material is being handled and the work 
can be done cpiickly on a fairly large scale. The pit method 
is the most suitable when the high quality of the material 
makes chaffing before it is ensiled an economical practice, or 
when the work must he done slowly owing to the lack of 
material or e(|uipment. The question of the most suitable 
size also needs consideration, and this will depend largely on 
the number of cattle to be fed. 

It must always be remembered that as soon as the silo is 
opened conditions favouring the decay of the material are 
introduced. In order to avoid loss through deterioration, the 
dimensions of the silo must not be larger than those which 
will permit a layer of silage covering the whole of the exposed 
face to be removed each day and fed, without exceeding the 
requirements of the livestock. The thickness of the layer of 
material which it is necessar 3 ^ to remove daily will varv^ in 
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inverse ratio to the moisture content and closeness of packing. 
Hence, if the material is densely packed and contains 80 per 
cent, of water the removal of a layer ^ inch to 1 inch deep will 
sufl&ce, but when the moisture content has been reduced to 60 
per cent., through much fermentation having taken place 
during the curing period, or the material being comparatively 
loosely packed, as is inevitably the case when it is not chaffed 
before it is ensiled, a layer of three to six inches in thickness 
will need to be used each day. An average of 30 lbs. may be 
taken as the daily ration for each head of rattle, and as this 
is the approximate weight of a cubic foot of uncut grass 
silage, it will be seen that each two to three square feet of 
the exposed face of the silage will provide enough food for 
each animal when a layer of 6 inches to 4 inches in thickness 
is used daily. Therefore a trench which is 10 feet deep and 
16 feet wide and is filled to within two feet of the top will 
be the approximate maximum size for a herd of fifty head of 
cattle, because a vertical section six inches in thickness will 
yield sixty cubic feet of silage minus a small percentage of 
waste. The length of the trench will depend on the amount 
of material to be ensiled, and the rate at which it ran be cut, 
gathered and transported with the equipment available. As 
it is important that the grass should be put into the silo as 
soon as possible after it is cut and that a layer of at least 
four feet of material should be put in daily, the silo should 
he as close as convenient to the place where the grass is cut 
in order to expedite the work of filling it. Good grass-veld 
will yield about two tons of silage per acre, and this will 
occupy about 130 cubic feet of space in the silo, so that a 
trench measuring approximately 46 ft. x 15 ft. x 10 ft. would 
be required to hold the herbage from fifty acres of average 
veld. With the aid of a plough and clam scrapers such a 
trench can be excavated in a few days. The sides should have 
an inward slant of about 1 in 6 and an even surface. The 
slope at the ends should have a gradient which, though fairly 
steep, will permit the draught animals to pass through. 

If a wagon is used the load may be expeditiously dislodged 
by means of ropes or chains fastened to the back which pass 
underneath the load, around the front and over the top. TTpon 
arrival at the entrance of the trench these are attached to 
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another long rope, which is anchored to a suitable object such 
as a firm post or a tree stump, and the wagon then enters the 
trench. The length of the anchored rope should be adjusted 
to that required to ensure that the load will be pulled off at 
the required spot within the trench. Hay sweeps of the 
tumble-toby type could be advantageously employed for this 
work, and it might be found possible to use the Hosier hay 
sweep in a similar manner if it were practicable to fit broad 
upturned shields on the points of the shafts to prevent them 
from entering the material previously placed in the silo. For 
the measurements and capacity of silos see Bulletin 991 of 
this Department. 

(3) Controlling the Fermentation.—Oreen material is con- 
verted into silage and is preserved as such by acid fermenta- 
tion in the absence of oxygen. The combination bf several 
factors determines the type of fermentation which takes place, 
but the chief of these are the moisture and sugar content of 
the material and the amount of oxygen present. The oxygen 
contained in the air which is imprisoned in the interstices of 
the material is first used in the fermentative processes, and it 
is important that this air should be expelled as quickly as 
possible so as to prevent excessive heating and subsequent 
oxidation of the material due to the type of bacterial activity 
which takes place at high temperatures and the reduction of 
the nutrient value of the silage which results. The best acid- 
producing bacteria are active at temperatures between 110® 
and 125® F., and an effort should be made to keep the tem- 
perature within these limits by filling the silo as quickly as 
possible, in order to compress the material and cause the 
expulsion of both the air and the oxygen which is given off 
by the living plant cells. Special attention should be given 
to the compaction of the material where it joins the sides of 
the silo, by firmly tramping or ramming it, and applying 
water in liberal quantities if it is readily available. 

It is also important that the material should be spread in 
erven layers so that there will be no loosely packed pockets 
from which it will be impossible to completely expel the air, 
Althois^h tramping the material in the interior of the silo 
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does aot consolidate it very much, loosely packed places may 
be detected by this means, and care should be taken to add 
more material and compact it when such places are found. 

Experienced silage-makers can tell by plunging the hand 
into the material whether the fermentation i' poceeding too 
fast or too slow, but beginners are advised to use a thermo- 
meter inserted in a piece of piping which is long enough to 
reach below the current day's layer of material. If the 
morning temperature of the previous day’s charge is 110” V, 
to 120° F. a further layer of the same thickness as the previous 
ones should be added; if the temperature is found to be as 
high as 130” F., the work should be accelerated so that twice 
as much material may be put on, and if the temperature rises 
as high as 140° F. water may be applied at the rate of 1 gallon 
or more to each square foot of the surface, and as much fresh 
grass as it is possible to gather should be put on. If the tem- 
perature is over 120° F. and operations have to be suspended 
for a day or two the material should be weighted with logs, 
stones, bags of soil or any other heavy material which it is 
convenient to handle. It vshould be remembered that 
immature, sappy material heats up much slower than that 
which is more mature,.and during cool and damp weather 
fermentation is slow^er and less material will be required than 
during warm weather. Hence on wet days a layer of material 
about four feet in thickness may be sufficient, but as much as 
six feet, or even more, may be found necessary on sdnny days, 
in order to prevent excessive heating. 

When the trench is shallow the first two or three days' 
work will bring the top of the material above ground level, 
and it will then need to be carefully stacked without over- 
lapping on to the sides of the trench, in order that, as the 
compression of the lower layers causes that above to sink into 
the trench, it may do so without catching on the sides. If 
the temperature is excessive, earth should be banked along the 
sides of this material to exclude the air. It is advisable to 
continue stacking the material above ground level in this way 
for as long as it is convenient to do so, because it will 
settle down, and after a few weeks the compressed silage will 
occupy only about one-quarter of the space originally required 
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by the fresh stuff. If succulent green weeds which are 
unpalatable to stack are readily available, some economy may 
be effected by using them for the top layer of one foot or so, 
because it is practically iiiipossible to prevent that amount of 
loss through the ingress of moulds among the uppermost 
layers. 

Although for tlie reasons stated it is advisable to keep 
the temperature of the silage below 130° F. when for any 
reason it is found impossible to do this, the farmer need not 
be unduly perturbed, because even though considerably higher 
temperatures may be realised the material will provide very 
useful fodder during the winter months if steps are taken to 
prevent the coniinuation of high tem])era1ures after the pit 
ivS closed by adequately weighting it. 

(4) Weighting. - In order 1o ex|)el the air and the oxygen 
given off by the living material and also prevent oxidation of 
the material by the types of bacteria which become active when 
high temperatures continue, pressure amounting to at least 
150 lbs. per square foot must be applied all over the toj> 
surface and earth should also be banked against the sides. 
Any heavy material which can be conveniently handled may 
be used for creating the necessary pressure; usually the earth 
excavated from the pit will be the most suitable, particular!}^ 
as it can be carried on to the heap with dam -scrapers drawn 
by animals, which will also assist in compressing the silage. 
A layer of earth exceeding two feet in thickness is required 
to furnish the necessary pressure. Objects such as large 
stones, bags of soil, etc., placed at intervals along the sides 
of the heap provide a convenient means of gauging the depth 
of soil and of ensuring that an adequate and uniform covering 
is applied. Cracks which develop in this covering while the 
silage is settling should be carefully filled. Attention should 
be given to this at intervals of three to five days, for as long 
as subsidence continues. Flood water should be prevented 
from entering the silo, but no harm will be caused by normal 
rains. 
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G^reen grass preserved in tke manner described will retain 
a very large proportion of its nutritive qualities, and be ready 
for feeding to livestock in from 10 to 12 weeks after the 
pit is closed, but it may be kept for several years if desired, 
provided that it is not spoiled in the meantime through 
flooding and that all cracks which may develop in the 
weighting material are promptly filled up to prevent the 
ingress of air to the silage. 

Even though when winter comes the hills turn brown, the 
earth is parched and the grass consumed by fire, the cattle will 
maintain their condition and the^milk continue to flow for 
the benefit of those farmers whose foresight has directed them 
to conserve their surphis summer pasturage in the form of 
succulent silage. 


Mnhe Hay if the Sun Shines ami Silage if It liains. 
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The Rhodesian Home Orchard. 


By G. W. ^NfAHsiiALL, Horticultiirist. 


{Continued,) 

Treatment ol Trees on Arrival,— On arrival of the trees 
from the nursery they should he placed in a shady spot and 
kept moist until planted. They should not be left for any 
length of time in the boxes or sacking in which they were 
pa(>ked, but should be heeled into a trench and kept there until 
wanted. The heeling-iii process ( onsists of digging a trench 
about 18 inches in depth, with one side sloping at an angle of 
about 45'". The frees are laid in at this angle not .more than 
two deep, the soil being well worked around the roots and 
the trench then being filled with soil and watered occasionally 
to keep the trees in good order. 

Trees received from a good distance sometimes arrive in 
a withered condition; Ihese should be completely immersed 
ill fresh water (running water if possible) for at least twelve 
hours or until the withered .stems and branches regain turgi- 
dity. The revived trees may then be heeled-in as previously 
described, or planted if jdanting preparations have been 
completed. 

Pl a nting — Before planting is commenced it is well to be 
sure that all the necessary appliances are at hand. These 
are: Marking board (previously used when double pegging), 
spade, sacking to protect the tree roots, secateurs (pruning 
shears) to trim the tree roots and tops, Bordeaux paste and 
brush to colour-wash the tree stems, and a sufficient supply of 
w'ater to water the trees when planted. 

Everything being in readiness, a few trees are then taken 
from the heeling-in trench, the roots being wrapped in damp 
sacking" Proceed to the first filled-in hole and have a small 
hole dub between the two pegs, then place the marker board 
end notches against the two'^pegs. Take a tree from the damp 
sacking and cut out the broken, twisted, da^iaged or diseased 
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roots, and shorten back those that are too long. All cuts 
should be made diagonally on the under side of the roots. 
Care should be exercised that the roots are not at any time 
during the planting unduly exposed to sun or wind ; cool and 
overcast days are best for planting, but these favourable 
conditions are not always to be had. 

The stem of the tree is now placed in the central notch 
of the marked board, with the upper roots almost touching 
the planting board ; the soil is then filled in slowly, the roots 
being evenly, spread in all directions and well covered. Now 
remove the marker board and shake the tree slightly with an 
up and down action; this will assist the finer soil particles 
to collect round the roots and fill in the air spaces. A slight 
mound should be made over the roots at the base of the tree, 
after which the soil should be firmed by tramping it well over 
the roots and up to the stem. No fruit tree should be planted 
too deeply ; plant no deeper than it stood in the nursery. This 
depth will be indicated by the nursery mark (junction of 
the yellow and brown or green bark of the stem near the 
roots). 

It is an advantage to keep the nursery mark 2 inches 
to 3 inches above the normal soil level ; the tree will then be 
well planted, and as the soil subsides the tree will gradually 
sink to the nursery mark level. If the upper roots of the 
newly-set tree are very close to the soil surface a small mound 
of loose soil may be placed over them ; this will prevent any 
over-heating or undue drying of the soil surrounding the 
shallow roots. The mound will gradually disappear with 
cultivation, but not before the tree is well rooted and no 
longer requires this additional pi‘0teotion. After planting, 
cut the tree back as illustrated for deciduous trees. Single 
stem trees may be headed back to the knee high for deciduous 
and 30 incihes for citrus trees. Nursery shaped trees should 
have from three to four main arms retained for most 
deciduous fruits, with the exception of plum trees, which 
may have as many as six arms retained. The headinj? hack 
of the tree will enable the reduced root system (lost when 
lifting in the nursery) to feed the ^roportiouately reduced top 
in a normal manner. 
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Many fruit trees are planted without cutting back the 
tops; this is wrong, and causes an undue demand on the root 
system, of which over half was left in the nursery at the time 
of lifting. The larger the tree, the greater the loss of roots 
at the time of lifting. To counteract the loss of roots a pro- 
portional amount of the top must be cut aw^ay at planting. 
The trees should be watered as they are planted with at least 
eight gallons of water to each tree, and more if the soil is 
very dry. The watering will settle the soil and at the same 
time supply the trees with the necessary moisture with which 
to revive growth. When the surface of the soil is sufficiently 
dry after watering it may be lightly loosened again to check 
evaporation . 

Protection from Sun-Scald.— It is advisable to protect the 
stems of all newly-planied trees from the hot sun; some 
growers use grass, but this is dangerous where ants are pre- 
valent. The best temporary method of protection is to colour- 
wash the stems with Bordeaux mixture mixed to the con- 
sivstenny of thin cream. 

A flat wooden slat of about 8 inches in width is also 
useful for this purpose; it should be fixed on the western 
side of the tree stem. The sun’s rays are then unable to 
shine directly on the tender stem and cause sun-scald. Attach 
the slat to the tree with string or spiral wire, care being 
exercised that Ihe binder does not damage the bark of the 
tree by cutting into it. Trees damaged by sun-scald or those 
with a tendency to sun-scald should be slit through the bark 
froDi the ground level to the top of the main stem, also the 
main arms — always, however, on the western side; this 
allows the tree to develop naturally, unslit trees are apt to 
become bark-bound, which dwarfs the trees and affects their 
productiveness. They are also more susceptible to disease 
attack. 

Where Fruit is Produced on Different Varieties. 

Apple and Pear. — On spurs chiefly, also from terminal 
and lateral buds. Alw’ays on wood of the previous 

season’s growth. 

Quince. — From co-terminal buds on wood of the 
current season’s growth. 
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Peachy Nectarine and Almond. — On wood of the previous 
season’s growth. 

Apricots and Plums. — Generally on fruit twigs and 
shoots produced during the previous season’s growth. 

Figs, — First crop, previous season’s wood, second crop, 
on current season’s wood. 

Citrus. — On current season’s growth; main crop of fruit 

♦ on spring growth. 

Walnut and Pecan Nut, — On current season’s growth. 

Mango and Loquat. — From terminal buds of previous 
season’s growth. 

Most other Tropical and Sub-tropical Fruits. — On wood 
of the current season’s growth. 

Grape Vines. — On new season’s growth. 

Most fruit buds are easily distinguished from leaf or 
shoot buds by their plumper appearance. With a moderate 
amount of experience it is possible to forecast tbe next fruit 
crop from the current season’s fruit — ^bud formation. 

When the bearing habits of the different kinds of fruit 
trees are understood it is possible for the fruit grower to 
regulate by pruning the bearing of each individual tree, and 
thereby overcome to a great extent the necessity for fruit- 
thinning after the crop has set. 

Pninlug.-^The theory of pruning is based on certain 
observed facts, and the ultimate objects are : — 

(a) To produce a tree of a desirable shape. 

(5) To permit of economical cultural operations. 

(c) To reduce or stimulate the production of wood or 
fruit-bearing growth, as the circumstances 
require. 

(d) To remove injured, diseased or worn-out growths. 

To accomplish these the fanner must take into considera- 
tion rules or laws which appear to almost invariably operate 
in the growth of plants; those of primary importance may 
set out as follows : — 

(1) The vigour of a tree is dependent upon ito leaf surface. 
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Considering that the leaves are practically the lungs and 
stomach of the tree, this statement is tantamount to saying 
that the plant which has the largest transpiring and 
assimilating capacity must, when food is unlimited, be the 
strongest grower. This law has an important bearing on all 
pruning operations whilst the tree is in a state of vegetative 
activity. 

(2) The nearer a shoot approachcvS a vertical position the 
stronger will be its grow’^th. This is founded on an unvarying 
law of nature, by virtue of which the sap of plants flows more 
freely to the highest point of each shoot. 

(3) The nearer a shoot approaches a horizontal position, 
so does its vigour diminish. 

This is only a natural corollary to the previous statement. 
These two rules have a most important bearing upon the 
selection of shoots required for wood or fruit production. 
Vertical shoots usuallj^ run to wood above, while those 
tending towards a horizontal plane turn to fruitage. This 
goes to show that fruit bearing is an attribute of moderate 
weakness rather than of great vigour. 

(4) The lesser the number of buds upon a branch the 
stronger will be the growth made by ea(*h individual shoot 
arising therefrom. 

This may be put in other words, namely, that heavy 
pruning of the top tends to increase the production of strong 
wood growth. Under normal conditions of growth there is 
a balance between root and top. They mutually nourish each 
other, but when suddenly the top is reduced, without the 
inference of disease, the remaining buds make haste to utilise 
the extra volume of sap sent up to them. Partly for this 
reason, when pruning newly set trees, the number of buds is 
reduced by pruning away a large portion of the top shoots. 

(5) If the root system be reduced the vigour of the top 
growth will be correspondingly diminished. 

It is this fact which causes orchardists to prune the roots 
of rank giwing unfruitful trees. Again, when young trees 
are removed from the nursery, maiiv roots are cut off or so- 
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damaged as to necessitate their amputation. To counteract 
this the top growth must be curtailed, otherwise stunted 
development or death may result. 

(6) When a number of shoots are growing at different 
levels upon the same tree, generally the topmost shoot absorbs 
most sap and outgrows those below. 

This is seen in every tree, and gives rise to the practice 
of pinching the growing tips out of the highest shoots on 
young trees so as to lessen their natural advantage. 

(7) Deformations of any kind, such as those produced by 
wounds or compression of sap vessels, diminish the activity 
of those parts situated above them. 

The correctness of this statement is clearly shown in 
the effects produced by bruises, large wound scars, partial 
fractures, or the hardening of the bark caused by sunscald. 

(8) Within certain limits, the fruit production of any 
plant or tree diminishes with the increased development of 
its vegetative growth. 

In other words, when a mature tree is forced into making 
vigorous growth, its production of fruit is lessened. Again, 
young trees, when properly nourished and trained, do not 
fruit freely until they have assumed considerable dimensions 
and have branches usually growing in a lateral direction, 
which make weak growth. This also points to the fact that 
the fruit-bearing habit arises from a quiescent condition in 
the plant or branch. To quote an extreme case, a super- 
abundant crop of oranges is usually regarded as a sign of the 
tree having begun to decline. 

(9) The smaller the number of fruits the better their 
quality and size. 

This is the chief reason why fruit growers thin their crops 
at an early stage of development. Pruning also is utilised 
to the same end. By judicious thining out of the fruiting 
wood the possible number of fruits is lessened, and each one 
i^ained receives a large share of the plant food elaborated. 
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The Seasons for Pruning.—Winter Pruning.— Winter pruning, 
which is practised when the wood has ripened and the leaves 
have fallen from deciduous trees, is most important. When 
the tree is devoid of foliage, the pruner can see the position 
of each branch and weigh its present use or calculate its 
future value. 

The general effect of winter pruning is to stimulate 
vigorous growth when the growing season again begins. 
Winter pruning may be calculated to ensure wood growth for 
subsequent fruit crops rather than actual fruit production. 
It is of the greatest value in shaping young trees or 
renovating older trees which lack vigour. 

The objects of winter pruning may be summarised as 
follows : — 

1. To regulate the shape of young trees. 

2. To ensure fruit wood formation on mature. trees. 

3. To regulate the fruit crop by the judicious cutting out 

of unnecessary fruiting wood. 

Summer Pruning.- pruning is the term used to 

define those operations which are performed upon a tree while 
in active growth. The objects are: — 

(a) To suppresvs all undesirable growths when they first 
appear. 

{!)) To adinil snfiicient air and sunlight to the innermost 
branches, tluis permitting them to mature naturally. 

The suppression of all undesirable growths should be 
performed during the early part of the growing season. Ulher 
summer pruning is best performed in the latter half of summer 
or when there is no danger of the trees making new growth 
to replace the shoots taken out. 

The Desirable Tree.— The ideal shape of a mature deciduous 
fruit tree is that of a goblet or wune glass, that is to say 
the tree has a straight, short stem from which arise the main 
and secondary arms, while the centre is moderately open. 

Proper Pruning.— Piret Year at Planting.— As previously 
stated, young trees should be headed back at planting time, 
knee high for unshaped deciduous trees and 30 inches for 
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citrus trees. When heading back at planting time, it is often 
found that a good framework has been produced in the nursery. 
If the branches arise on the main stem at the desired distance 
from the ground (18 inches deciduous, 30 inches citrus), select 
from three to six well spaced shoots arising from different 
points on the main stem and cut out the rest. The shoots 
retained should then be shortened back to about 9 inches in 
length or in proportion to their development (6 inches for 
weak to 12 inches for very strong). Three to four main arms 
are sufficient for most fruit trees. Plums with advantage may 
have up to six. The heading back of the main arms should 
be done in smdi a inanner as to have all the cuts about 
level ; if uneven , the highest one w'ill outgrow the rest and 
produce a one-sided tree. When viewing a recently headed 
back tree from above, the cut surfaces of the three-armed tree 
should form a triangle, if four a square, and if six a hexagon. 

Summer Treatment.— The first growth that takes place after 
planting, if correctly treated, will soon form a well-shaped 
tree. Two shoots should not be allowed to develop from one 
spot. The weaker shoot should be rubbed oft ^Ahen still young 
and tender, if double shoots are allowed to develop from one 
spot on the niain stem or main anns of a tree, they will form 
a \ crotch, which is objectionable owing to the likelihood 
of the crotch splitting with the weight of the fruit when the 
tree commences to bear. 

All those shoots that have a tendency to (‘toss or crowd 
each other should be suppressed. The energy required to 
produce these unnecessary shoots will then be deviated to 
the desired ones, which in turn will grow more vigorously. 
Shoots having a tendenc^y to outgrow the rest should have 
their tips pinched back ; this check generally has the desired 
effect of balancing the new growth. If the heads of the young 
trees are inclined to become too dense, it is advisable to thin 
out some of the growth. Air and light are essential for good 
healthy development. All shoots arising on the main stem 
should also be rubbed off as they appear; neglect in this 
respect will result in multi-stemmed and mis-shaped trees. 

In training during the growing season the aim should be 
to encourage at least two good shoots to develop from each 
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iimiii arm, one from either side. Trees with three main arms 
will then have six secondary arms, those with four will have 
eight, and so on. 

Second Year's Winter Treatment.- 1* the trees have been 
well shaped during their first year’s growth there is very little 
to be done during the second year’s winter pruning when the 
leaves have fallen. All that is necessary is to cut any badly 
shaped, diseased or crowded shoots that may have been over- 
looked during the previous summer treatment. In trees with 
a natural spreading habit (a])ricot), the erect growing shoots 
should be retained for the secondary arms or leaders (see 
fig. 5, parts of a tree, for explanation of these terms). With 
erect growing trees (Wickson plum), retain shools to form the 
leaders from those with an outward growing tendency. Adopt 
long pruning for best results; this means the non-cutting or 
shortening back of the retained fruiting or other wood. All 
shoots that are removed should be cut off close up to the 
limbs that form the framework of the tree; stubs are objection- 
able, as they may either produce an abundance of unnecessary 
growth or die back and so impair the health of the tree. 

In all pruning operations care should be exercised not to 
injure the tree unnecessarily. Use good and sliarp priming 
iools, and see that all cuts exceeding J iiicli in diameter are 
coated with a suitable oil paint : this prevents water from 
entering the wound, also decay. 

Second Year's Summer Treatment.—This is similar to the 
summer treatment jireviously mentioned, (jomprising rubbing 
off all undesirable double growths, suckers and slioots that 
have a tendency to cross or crowd eaidi other. 

Early maturing varieties such as plums may have their 
strong lateral shoots broken back, but not detached, to about 
one-half their length. This breaking back should be done 
about January or sufficiently early in the growing season to 
enable the low^er half of the treated shoot to form fruit- 
producing wood. This treatment, too, is recommended for 
large trees in vigorous growth. In many cases apple trees, if 
left to themselves, will have a tendency to produce one or more 
long shoots. When this occurs these shoots should be pinched 
back when about 9 inches in length to induce branching. 
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Third and Subsequent Year's Treatment.-- Ironi now on the 

aim is to prune for fruit. If long pruning is adopted, summer 
pruning will be found to be of the greatest importance, as it 
will enable the grower to suppress at the correct time all 
unnecessary growths, and by the breaking of strong laterals 
induce good fruiting wood to form where it is wanted. 

The winter treatment should then be conhned to the 
cutting oft* of the broken points of the summer treated laterals, 
fruiting wood where crowded should be thinned, and leading 
shoots that grow too high should be shortened. When heading 
back a tall tree, select an outward growing lateral that arises 
some distance below the tip of the leader (see fig. 6), and cut 
off just above the one selected. This system of heading back 
tall growing trees eliminates the possibility of a dense top 
growth occurring, as would be the case if other heading back 
methods were practised. 

In a tropical climate and with the sun directly overhead 
in summer, it is not advisable to have the trees too open in 
the centre. To serve as a reasonable protection from sunburn, 
a few small branches should be left to develop from the 
secondary arms ; these should grow inwardly, but should not 
be too deuvse. Wlien deciduous fruit trees are left unpruned 
they have a tendency to bear heavy crops of small fruit every 
alternate season and little or no fruit in between. This is 
d\ie to the trees being weakened through lack of proper caie 
and nourishment, and tliey are consequently unable to mature 
a crop of fruit and fruiting wood for the succeeding year, as 
is done in healthy and well pruned trees. 

Eoot Pruning. — Large fruit trees that bear no fruit but 
grow profusely should be root pruned; this will reduce the 
tree/s vegetative activity and induce fruitfulness. 

Root pruning is done by digging a trench round the tree, 
usually equal to the spread of the branches and about 2 to 8 
feet deep. All roots that cross the trench are cut off, and the 
trench should then be refilled with the soil previously taken 
out. This treatment is generally effective, but this class of 
unfruitfulness must not be confused with that due to lack of 
inter-pollination . 
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Unprofitable Trees.— Many frnit trees on reaching maturity 
may be found to be unprofitable; the trees may either produce 
inferior fruit or j)oor crops. They should be rooted out or 
re-grafted to suitable varieties. 

Some fruit trees, if old, seldom give satisfactory results 
when top-worked, and should be replaced with young trees. 
Apple and pear trees may be top grafted to some known good 
variety. 

Trees Fruiting too Young.— Early fruiting should not be 
encouraged on young trees, as it is apt to dwarf or affect them 
to such an extent that they may bo of little or no value in 
later years. It should be the aim of every owner to encourage 
top growth, and to achieve this all fruit must be stripped 
from the trees as it sets, thereby enabling them to utilise all 
of their energy for the development of the frame and fruiting 
wood of the tree. 

No hard and fast rule may be laid down for the age at 
whi(di trees should bear their first crop of fruit; this is 
dependent on many factors, but for the guidance of those 
una(;(‘ustomed to working with fruit trees it may be as well 
to give the average bearing age of a few of the more important 
fruits. These are : — 

Citrus Fruits.— These often set a small (*rop of fruit within 
a year of planiing, but they should not be permitted to bear 
before the third season, and in some eases, when the tiee has 
made a ])oor growth, not before the fifth season. 

Stone Fruits (Peach, l^lum, Apri(‘ot, Almond, Nectarine, 
etc.). — If the trees make good groAvth during the first season 
they may be permitted to carry a little fruit during the second 
year. The third year, boAvever, is the correct time for them 
to commence fruiting. 

Pomaceous Fruit (Ih'ar, Apple, Quince, etc.) — A very 
wide range of bearing ages is to be found in this group. Some 
varieties may ( ommenc^e bearing the second or third year after 
planting : others not for ten or more years. A fair average 
may then be taken at five years, but on no account should 
any trees in this group be permitted to bear before the third 
season, and then only one or two specimen fruits per tree. 
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Other Fruits.— Gruava and paw-paw, second year; fig, 
mulberry, custard apple and mango, third year; avacado pear 
(seedling), seventh to tenth year, budded third to fifth year. 

Fruit Thinning.— Many fruit trees, although well pruned 
and cared for, may have a tendency to produce more fruit 
than they are capable of maturing, the resultant crop often 
being very small and unsuitable for the home requirements. 

All trees should be examined a few* weeks after blossom- 
ing, and those that set too heavy a crop should have the fruit 
thinned out to enable the tree to safely carry the load and at 
the same time produce good sized fruit. 

By thinning a fruit crop it is often found that it is 
possible to produce an equal weight of good large fruit from 
a tree that has been correctly thinned as would have been the 
case had the whole croj) of fruit been retained. To obtain the 
best resulis fruit thinning should be carried out when the 
fruit is still small, as late thinning is unsatisfactory. Every 
owner must use his own discretion when thinning fruit, as 
he will be the only one capable of gauging the fruit-carrying 
capabilities of his trees. 

To assist those undertaking this operation for the first 
time it may be advisable to lay down a few rules to be observed 
when thinning, namely: — 

(a) When fruit is borne in clusters it is advisable in most 
cases to reduce the clusters to three fruits. 

(h) Fruits borne along the entire length of lateral shoots : 
these should be thinned dowm to one to four fruits, 
or in accordance with the vigour or length of the 
shoot. 

Harvesting and Storing. — All fruit should l>e carefully 
gathered and placed in padded baskets or boxes. It should 
be handled much in the same way as eggs, for all bruised 
fruit will have its keeping quality impaired. A ladder should 
be used when necessary; do not pull the branches down, they 
may be broken, and if this happens the shape of the tree may 
be ruined. Many years' work is necessary to re-shape broken 
trees. 
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Some fruits ripen better when stored in the house or store. 
These varieties if left to ripen on the tree produce fruit of 
an inferior quality, mealy and unpalatable. Wicksou plums 
and most apples and j)ear8 must be gathered before ripe if 
the best flavoured fruit is wanted. When harvesting 
pomaceous fruits such as pears, apples, etc., it is extremely 
important that the fruit be neither too green nor too rii)e, 
but there are a few exceptions to this rule. An excellent test, 
although not always dependable, to ascertain the correct stage 
for harvesting the pear in particular is one in which the fully 
developed fruit is gently lifted upward. If the fruit stalk 
detaches from the twig or shoot easily, the fruit is ready to 
harvest. A safer test for the amateur is one where the fruit 
is cut through the centre horizontally to ex])ose the seed 
cavities. If the seed is commencing to turn brown the fruit 
is fit to harvest. But some apple and pear varieties may be 
found to have brown seeds before the fruit is quite fit to 
harvest, and here a little experience in picking is necessary. 

AVhen harvesting fruit the picker must always aim at the 
retention of the stem or stalk. Fruit from which the ^talk 
has become detached will decay or wilt more readily, and the 
keeping properties are considerably impaired. Fruit that does 
not detach easily must be clipped in the same manner as is 
done when harvesting citrus fruits. 

Harvesting should continue from time to time as the fruit 
sizes up and is at the ('orrect stage of ripeness. It may some- 
times be ne(‘essary to pick over a tree several times. Ha? vest- 
ing should take place when possible during the cool })eriod 
of the day. If carefully handled at harvesting, many varieties 
oi fruits may he stored for several weeks. The fruit may be 
spread out on shelves or packed in single layers in clean boxes. 
These may then be stacked one on the other. When storage 
is contemplated it is as well first to test the keeping qualities 
as the different varieties ripen, and to do this it is advisable 
to pick a little fruit at different stages of ripeness. This will 
soon furnish the desired information regarding keeping 
quality and the best stage of ripeness at which to liarvest. 
Immature fruit will generally shrivel and over-ripe fruit 
become mealy. The correct stage will give good (‘oloured and 
well flavoured fruit. 
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Irrigation.—lt water is available, trees should never be 
allowed to suffer for want of it. All trees require water in 
early spring before blossoming, and citrus trees again when 
in full blossom. 

Irrigate whenever the soil lacks moisture or when the 
tree leaves are inclined to feel limp (not turgid) when felt in 
the early morning. 

The absence of sufficient moisture soon affects the turgi- 
dity of the leaf and is easily detected about breakfast time. 
If trees have sufficient moisture the leaves will be crisp. 
Too much water is just as harmful as too little; trees so 
treated are more susceptible to disease, fruit is inferior in 
qualily and lacks keeping qualities. Never allow w’ater to 
come in direct contact with the stems of trees nor apply cold 
water to fruit trees such as the fig when the soil is hot. This 
may cause shedding of the immature fruit. 

Small and frecjuent applications of water should not be 
given; this induces shallow rooting, while most of the added 
moisture is lost by evaporation. Rather supply water in much 
larger quantities and at intervals of one month to six weeks, 
and loosening the surface soil after the water has soaked aw\ay. 

Manuring.-All fruit trees should be manured and ferti- 
lised from the time they start bearing fruit. Farmyard or 
kraal manure is the best, for it not only supplies necessary 
plant foods, but a large amount of humus. This organi(J 
matter improves the physical condition of the soil, and is in 
every way desirable. Necessary soil bacteria are able to 
increase and liberate other plant foods. If manure is unavail- 
able, green crops must be planted, and these, when grown, 
should be ploughed or dug in. Leguminous crops, such as 
beans, peas, sunnhemp, etc., are best; Ihey absorb nitrogen 
from the air and fix it in the soil through the agency of 
bacteria present on their roots. 

All weeds that are v\xt out from time to time should be 
saved, and at the end of the rainy season spread out and 
ploughed in along wdth the green crop. In addition to green 
cropping, artificial fertilisers are sometimes advisable, the 
quantity to apply varying with the nature and fertility of the 
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soil. There is also the age or variety of tree to consider. 
Complete fertilisers are as a rule the best, for they contain 
all the essential plant foods. As a basis to work on, well 
grown fruit trees should receive 100 lbs. of kraal manure per 
tree per annum; also a complete (commercial fertiliser con- 
taining 16 per (cent, phosjdioric oxide, 6 per cent, nitrogen 
and 15 per cent. j)otash. This commeiTial fertiliser, known 
as fruit and citrus fertiliser, may be applied at tlie rate of 
1 lb. for each year of tree’s age, with a maximum of about 
10 lbs. for deciiduous and 15 lbs. for full grown citrus and 
other evergreen fruit trees. 

The most ccmvenient time to apply the manure and 
fertiliser is at the end of the rainy season or when the soil 
is in good condilion for jdoughing it in. All manures and 
fertilisers should be broadcast between the trees fnot under 
them). This applies to well grown trees wdiich harve their 
root systems w^ell distributed throughout the soil. For young 
trees the applications may be made nearer the trees, but not 
m»arer than one foot from their stems. 

Cultivation.— All w’ork connected \vith fruit growing must 
be carried out systematically, and a definite programme should 
be laid down and rigidly adhered to. Every detail of working 
is an im})ortant item and must be attcmded to at the correct 
season. There is a right time for all orchard wmrk, and if 
this opportunity is once missed it is liable to be reflected in 
the next season’s crop, and even for longer ])eriods. 

It is, unfortunately, a not infre(]uent occurrence for the 
orchardist to defer wmrking up the land immediately after the 
rains have ceased. Thus when the delayed work is eventually 
carried out a good tilth is not obtained. Tncabuilahle harm 
may be done to fruit treses by delaying the autumn digging 
or pbmghing until so late that the ground has be(‘ome too 
dry for effective tillage, and much of the soil moisture has 
been lost. On the heavier soils, too, the earth breaks up into 
huge clods, and it may then take more than a whole season 
to bring back a good tilth to the orchard. 

Instances could be quoted wdiere such delays have 
occurred in cultural operations, with the result that the crops 
of fruit then maturing were impaired, and the crops set a few 
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DiimthH later were greatly reduced. Delay in carrying out 
the neceaftary cultural operations usually spells loss of crop, 
and these remarks apply not only to cultivation, but to all 
other phases of orchard work. 

Cultivation is beneficial and necessary in many ways to 
the general health of an orchard. It pulverises the earth and 
allows aeration of the soil, and the water retaining capacity 
of the land is increased. Bain more readily penetrates to the 
deepest layers, and evaporation is chec ked by the reasonably 
fine top mulch produced by good tillage. 

In Bhodesia we must always be prepared for a possible 
shortage of rain, quite apart from the certainty of a period 
of six or even seven months wdien no appreciable rainfall can 
be expected, and our system of cultivation must be adapted 
accordingly. 

Before the wet season arrives the orchard should be 
thoroughly cultivated so as to be in a condition to receive 
the greatest possible benefit from the rains that may fall. 
When the cultivation is completed, and after the first good 
rains have fallen, it is advisable to sow a cover crop of sunn- 
hemp or some kind of Jmsh bean over the whole area between 
the trees. When the cover crop has attained its maximum 
growth, and if the rainy season is drawing to a close, or if 
the orchard soil is not too wet to plough, the crop should be 
turned under by ploughing first in one direction betw^een the 
rows with a mouldboard plough to a depth of from five to six 
inches, and then w^hen the turned under cover crop is 
sufficiently decomposed and it is not likely to be dragged out 
of the soil again, the grove should be cross-ploughed, this 
time to a depth of about eight inches. By setting the plough 
at the greater depth when cross-ploughing no vegetable matter 
will be left on the surface of the soil. 

When the ploughing and cross-ploughing have been 
thoroughly done, the soil should be well harrowed in both 
directions. 

The unploughed soil under the trees should also be dug 
over at this season of the rear, w^hen all the weed growth and 
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fallen leuveb \vill be Inrned under. An ordinary digging 
spade is best tor this work, as the hoe or fork is more likely 
to damage roots. 

When the entire on hard has been worked by j)loughing 
and digging it should secure fairly frequent (cultivation, the 
period between these cultivations not usually ex(ceeding one 
month. (Cultivation is also necessary when the soil is 
siifficjently dry after ejich irrigation. 

Inter-cropping. -I nder some cinnmistances young orchards 
may be suc(‘essfully inter-cropped, but this should not be 
atteinjHed unless ])roper cultivation can be given and manure 
can be liberally applied. Inter-cropping enables the man with 
limited capital to overcome the initial expense of cultivation 
and incidentally leads to K^gular (cultivation between the trees. 
Tall growing plants such as maize should be avoided, and the 
inter-crops should be restricted to smh as peaS, beans, 
tomatoes, ])otat()es, etc., whichever suit the conditions best 
and are likely to be the most profitable. 

Where no irrigation is practised inter-planting should 
only be (‘onfined to the rainy season, and then only to such 
crops as will mature before the approach of the dry season. 

Diseases. When considering the (question of diseases, 
adopt <he principle that prevention is preferable to attempted 
cure; most diseases are j)reventable, few curable. Many home 
orchards are neglected from the time disease and pests first 
make their appearance. This would not be the (‘ase if growers 
when (‘stablishing their orchards would look upon spraying 
as one of the essential (cultural operations. Many trees planted 
by the pioneers did well for a time, but when disease made 
its appearance they w(*re abandoned. 

To maintain fruit trees in good and liealthy (condition, 
make a practi(‘e of spraying annually with a fungicide. Spray 
in winter before the trees start growth. A good spray for this 
season of the year is lime sulphur mixed according to the 
directions on the container. Proj>rietary lime-sulphur is 
recommended; home-made solutions take time and are so often 
incorrectly made. This winter spray acts as a tonic to the 
tree : it is also an insecticide as well as a fungicide. Bordeaux 
mixture is also a good spray for winter or summer use. It is 
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fungicide purely and simply. Use the formula 4.4.50, that 
is 4 lbs. bluestone (CuS()4), 4 lbs. quicklime (CaO) and M) 
gallons of uater. tender plants use half strength — 

4.4.100. This spray may be used for any disease control. The 
novice iwS recommended to use the proprietary prepared 
Bordeaux. It ivS usually bought in small (juantities from 
stores stocking horticultural supplies. 

In preparing home-made Bordeaux mixture, quicklime of 
good quality is best. If this calcium oxide content is low more 
lime must be used. 

Stock Solution.— Dissolve 4 lbs. bluestone (CuS04) in 4 
gallons of water. Use a wooden or earthenware vessel. Metal 
containers must not be used, for they will corrode and the 
spray may be spoiled. Next take 4 lbs. quicklime and slake. 
This is done by adding water gradually to the lime until the 
burnt lime breaks down and forms a powder. When w^ater 
is added to the lime a chemical change takes place : heat is 
generated during the process, and if water is added in 
moderation the slaked lime will bec ome a fine white powder. 
This slaked lime is next added to 4 gallons of water and stirred 
well. We now have two stock solutions containing 1 lb. of 
lime or bluestone to the gallon of w^ater. To make up the 
mixture on a small scale procure a wooden barrel and add 
10|^ gallons of water; next take 1 gallon each of the vstock 
solutions and pour simultaneously into the barrel containing 
water. If free bluestone (CuS04) is in the mixture it is 
dangerous to apply it to trees in foliage. 

Test. — Dip the blade of a clean knife into the mixture 
after well mixing it, and after a minute's immersion if the 
blade shows a copper coating more lime water must be added 
to neutralise the excessive bluestone (CuS04). 

Agitate the mixture when spraying. Stock solutions wull 
keep for a considerable time if covered and protected from 
the air. 

Hardy deciduous trees may be sprayed in winter with a 
solution of 1 lb. bluestone to 25 gallons of water. This is 
very effective in preventing disease and lichen growth. It 
wmt not he med on foliage or tender jdanis, for they will 
be kilted. 
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Insect Pests.~-A knowledge of the feeding habits of insects 
is essential if pests are to be controlled and good sound fruit 
grown. A vsimple classification is as under: — 

1. Chewing insects. 

2. Sucking insects. 

When spraying to combat the ravages of chewing insects 
a poison mixture must be used that will not damage the fruit 
or foliage. The best spray is arsenate of lead, 1| lbs. to 50 
gallons of water. The spray must be well atomised so that a 
fine film of poison is left on fruit and foliage when the trees 
dry after being sj)rayed. Chewing insects attacking the 
sprayed trees are poisoned before they do damage. It is 
sometimes necessary to spray several times, especially when 
insect pests ])roduce more than one generation during the 
season. All fruit and foliage chewing insecds may be con- 
trolled with this spray. 

Slicking insects are divided into two different classes: — 

(a) Those sucking food from tl)e surface of fruit or 
foliage. 

( h) Those sucking food from inner tissues of fruit or 
foliage. 

Surface sucking insects (fruit fly, house fly) are best 
controlled by baiting attacked plants with a sweetened poison. 
This must be sprayed on to the foliage of the treated plants 
or trees in small drops. Use the ordinary garden syringe 
for applying, keep the mixture off the fruit as much as 
possible. Try to get bait in the shady part of the trees where 
the fly rests during the day. This treatment will kill most 
of the mother flies before they lay eggs. Treatment is started 
about three weeks before fruit ripens, and is continued to the 
end of the season; in dry weather about every ten days, in 
wet weather when foliage is dry after each rain. The mixture 
is poisonous to human beings and animals, and must be kept 
under lock and key. It is made up as under : — 

2 ozs. arsenate of lead, powder. 

^ gallon treacle, or lbs. cheap sugar. 

4 gallons water. 
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Dissolve sweetening matter in a little winter, mix arsenate 
of lead, then add full quantity of water. Keep agitated while 
spraying. 

Insects sucking their food from the inner tissues, such 
as 8(*nle of all varieties, must he sprayed or fumigated. The 
latter method is most effective, but not always possible owing 
to the cost of necessary e(juipment. The object in view when 
treating this class of insect is to burn or suffocate it. Resin 
wash is one of the best sprays for this work. If the trees are 
well and evenly spraj^ed the insects will have a complete film 
form over them. This when dry will exclude air from their 
breathing pores and they then die and fall off. Resin wash 
may be purchased from most firms stocking horticultural 
appliances, or it may be made up* as follows : — 

24 lbs. (^heap resin (or 2| lbs). 

5 lbs. caustic soda (or | Ib.j; 

pints fish or cotton seed oil (or \ pint); 

100 gallons w’ater (or 10 gallons). 

Heat 15 gallons water to about 150 deg. F., then add the 
caustic soda slowly and next the oil. When the mixture 
starts boiling add the ^:e8in gradually ; keep adding water to 
prevent boiling over, and boil for about half an hour after 
all resin has been added. The mixture should have no lumps 
or resin in it, and the colour should be that of very strong 
tea. The added water should bring the quantity of concen- 
trated spray up to 25 gallons : dilute to 100 gallons or 1 to 3 
of water, and to o})tain the best resxilts spray when w^arm 
(not hot). Resin should be well pow’dered before adding to 
the boiling mixture. 

Rests affecting the roots of plants are more difficult to 
control. These include nematodes, Avorms, Avoolly aphis on 
apple roots, etc. Soil fumigants are best for treating this 
class of pest; tobacco dust is good if worked into the soil 
round the trees. Vaporite is also used for this purpose : the 
latter is usually stocked by wholesale chemists. 

General precautions must be taken against pests and 
diseases. Collect all visibly affected fruits and destroy them. 
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Never leave fallen fruit ou the ground for any length of 
time. Boil or bury them very deeply. Such measures have 
a marked and beneficial influence on the control of all pests. 
Hand collecting of some of the insect pests is necessary if 
they are to be (diecked or destroyed. 

SUMMARY. 

1. The best onduird soil is a light to medium light loam 
with good depth and drainage. 

2. All orchards should be sheltered either naturally or 
artificially from the hot and dry winds experienced during 
tlie Rhodesian spring. 

The best aspect for the orchard is a gentle southern 
and eastern slope. 

4. Preference should be given to a site capable of being 
irrigated. 

5. The site should be near the homestead. 

(). The land should be well ])re])ared and graded before 
planting. 

7. All holes should be dug 2 feet s(jiiare and 2 feet deep^ 
then be filled with good surface soil. 

8. Trees should be planted at the correct spacing, if 
necessary so arranged that short-lived trees may at a later 
date be taken out to furnivsh more growing room tor longer 
lived larger trees. 

9. Trees should be ordered well in advance of the planting 
season ; this ensures securing the desired varieties. 

10. Deciduous trees must be planted in dune and July; 
(*itrus and evergreen trees generally early in the jainy season. 

11. Buy first size healthy trees from an established 
nurseryman. 

12. Choose varieties suitable for the zone you wish to 
plant them in. Cherries will not grow at Mazoe, nor will paw« 
paws grow at Inyanga Hotel. 
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13. If trees are dry and shrivelled on receipt, treat them 
as directed. 

14. Plant trees no deeper than they stood in the nursery; 
deep planting is fatal to most trees. 

15. Certain varieties must be planted side by side for 
inter-pollination purposes. Bordeaux wash, or affix wooden 
slats on the western side of the stems of young trees; this 
prevents sun-scald. 

16. Pruning is essential with most deciduous fruit trees. 
In order to regulate the crops the owner must understand the 
fruit-bearing habits of the trees to be pruned. Vigorous trees 
require light j)runing and weak trees heavy pruning. 

17. Winter pruning should be performed when the trees 
have shed their leaves. Summer pruning is done during the 
growing season. 

18. All deciduous trees should be shaped like a goblet or 
wine glass. This allows air and light to penetrate to the 
inner branches. In Rhodesia the trees must not, however, be 
kept too open in the centre. 

19. All dead, weak and diseased wood must be cut out; 
also branches that cross or crowd each other. 

20. All unprofitable trees should be replaced with good 
varieties either ])y re-jdanting or top-working. 

21. It is a mistake to allow trees to fruit too young; this 

causes du^arfing, and they are of little value in later years. 

22. The fruit should be thinned out of all trees that have 

a tendency to over-produce; 100 good large fruits are better 
than 500 small ones. 

23. Fruit thinning must be done soon after the fruit has 
set ; late thinning is useless. 

24. When harvesting fruit, handle it as you would eggs. 

25. Use a ladder on large trees; other methods end in 
broken limbs of trees or pickers. 

26. Over-ripe fruit is often unpalatable; harvest all fruit 
at the correct stage of ripeness. Many late apples, pears and 
other fruits may be stored for several weeks. 
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27. All trees should be watered when they are in need of 
it; fruit crops will fail if the soil is dry when the trees are 
in bloom. When p(»ssible, irrigate all fruit trees before they 
blossom, and citrus trees again when in full flower. 

28. Fruit trees are incapable of producing annual crops 
of good fruit without being fed. They wshoiild be fertilised 
and matured fniiu the time they commence to bear. Large 
trees require more feeding than small ones. 

29. Early autumn is a good time to feed trees, as the food 
may then be ploughed under with a green crop. 

80. Sunn hemp is the best green crop to grow between the 
tiees, for ploughing it under furnishes a large amount of 
humus-forming material, which is particularly valuable if 
farmyard manure is not available. 

81. (footl cultivation is essential for successful growing, 
l^lough fhe ground in autumn, loosen the soil under the trees 
and harrow occasionally to produce a good tilth and conserve 
the soil moisture, 

32. Cultivation enables the roots to receive sufficient air, 
^^hich ivS so necessary for their healthy development. 

88. Inter-planting of young orchards may be practised. 
Tall growing crops are unsuitable, since they exclude air and 
light from tlie young trees. .Uo not inter-plant large trees; 
thej" require all the air. space and plant food available. 

84. Spray in winter with lime sulphur; this prevents 
disease and destroys pests.. 

85. Ijt'af and fruit chewing insects may be killed by spray- 
ing their food supplies with poison. 

36. Slicking insects are destroyed by poison baits or a 
<‘uustic contact spray. 

87. Most spray mixtures are poisonous things. They 
should be kept under lock and key, and be handled with 
great care. 

38. The (Government Horticulturist is employed by the 
State to give advice on fruit culture. Make use of him. 
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Rhodesia Weather Bureau. 


DECEMBER, mH. 


Pressure.— Barometric pressure was below normal in all 
parts of the Colony. 

Temperature.— Maximum temperatures were mostly 2*" E. 
to 3® F. below normal, while minimum temperatures were a 
little above normal. The means varied from normal to 1.5^" F. 
below. 

BainfalL— The rainy season only commenced in earnest on 
the last day of November, but December, particularly the 
latter half, proved to be a wet month in practically all 
districts. Many stations had record rains for December. 
Twenty stations recorded over 20 inches for the month. A 
large number of tlicse were in the Salisbury and Mazoe 
districts, and several were in the Eastern Border mountains. 
The month was also remarkable for the large number of heavy 
falls. Forty-five stations, in various parts of the country, 
reported falls of over 4 inches in one day. 

Air Hasaes. — ^The Equatorial low extended into Southern 
Rhodesia frequently during the month. This led to a steady 
inflow of air from northerly directions. Maritime air entered 
the south on several octeasions, but affected the north of the 
country very little. Towards the end of the month the 
Equatorial low moved bodily southwards into the TTnion, and 
a strong wevsterly current developed over Rhodesia. 

PRECIPITATION. 


Station. Inches. Normal. No. of Days. 

Beitbridge 3.81 2.27 12 

Bindura 17.32 7.05 23 

Bulawayo 8.25 5.07 21 

Chipinga 13.85 7.92 21 
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Station. 

Inches. 

Normal. 

No. of Days 

Enkeldooru ... . 

15.39 

6.58 

19 

Fort Victoria... . 

11.27 

5.51 

16 

Gwaai Siding... 

9.61 

5.23 

22 

G wan da 

4.45 

4.24 

16 

Gwelo 

11.21 

0.88 

24 

Hartley 

15.20 

6.68 

23 

. Inyanga 

12.49 

7.49 

25 

MarandellaH ... . 

10.17 

7.31 

28 

Miami 

12.92 

7.13 

24 

Mount Darwin . 

12.13 

6.51 

24 

Mount Nuza ... 

22.01 

15.55 

29 

Mtoko 

10.32 

6.81 

25 

New Year’s (lifi. 

5.90 

5.33 

19 

Nuanetsi 

().94 

2.90 

13 

Pluintree 

S.59 

5.46 

20 

(lue (iue 

16.62 

6.17 

24 

lliisaj)e 

11.91 

7.04 

20 

Salisimrv 

9.59 

5.91 

21 

Shahani 

7.41 

4.65 

20 

Sinoia 

15.04 

6.79 

24 

Sipolilo 

9.21 

7.11 

23 

Stapleford 

25.37 

12.32 

28 

T^iutali 

9.G6 

5.46 

25 

Victoria Falls... 

11.22 

6.01 

20 

Wankie 

7.56 

5.49 

18 

A be r corn 

6.19 



14 

Bal ovale 

13.9H 

— 

27 

Broken Hill ... . 

8.22 

— 

23 

Fort Jameson ... 

9.87 

— 

19 

Fort Bosebery .. 

9.40 

— 

13 

Isoka 

7.71 

— 

15 

Kalomo 

11.52 

— 

18 

Kancliindu 

7.05 

— 

17 

Kapiri M^posbi . 

4.20 

— 

16 

Kasama 

8.35 

— 

26 

Kasempa 

11.07 

— 

20 

Livingstone ... . 

10.52 

— 

22 

Lusaka 

6.71 

— 

20 

Mankova 

4.30 

— 

9 
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Station. 

Inches. 

Normal. 

No. of ] 

Mazabuka 

8.64 

— 

19 

Mkushi 

9.00 

— 

22 

Mongu 

6.1^5 

— 

18 

Mpika 

6.45 

— 

18 

Alporokoso 

6.11 

— 

18 

Mufulira 

8.35 

— 

24 

Mumbwa 

9.97 


20 

Mwinilunga 

... 13.23 

— 

28' 

Ndola 

8.63 

— 

21 

Petauke 

7.70 

— 

20 

Senanga 

... 11.89 

— 

22 

Sesbeke 

... 10.23 

— 

19 

Shiwa Ngandu 

7.44 

— 

15 

Solwezi 

... 10.74 

— 

21 
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Southern Rhodesia Veterinary 
Report. 

NOVEMBEK, mS, 


DISEASES. 

Anthrax was diagnosed on Sw^artfontein farm, Victoria 
district. All cattle and sheep on the farm have been 
inoculated. 

TdBEKCULIN TEST. 

Twenty bulls were teste<l with negative results. 

MALLEIN TEST. 

Seven horses, 14 mules and 4 donkeys were tested during 
the month, reactions. 

JMPOKTATIONS. 

From United Kingdom. — Bulls J, horses 2, pigs 5. 

From Union of South Africa. — Bulls IT, horses 1, miilevs 
14, sheep 1,720. 

From Bechuanalaiid ]^rote(*torate. — Horses 1, sheep 3^19. 

EXPORTATIONS. 

To Union of South Africa. — Oxen 22G, cows Kb 

To Northern Rhodesia. — Horses 1, bulls 1. 

To Belgian Congo, — Horses 2, bulls 1, cows 37, sheep 12o. 

To Portuguese East Africa. — Bulls 10, cows 120, oxen 
167, sheep 42. 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom. — Chilled beef quarters, 3,603; 
frozen boned beef (piurters, 1,332; kidneys, 466 lbs.; tongues, 
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4,053 lbs.; livers, 14,472 lbs.; hearts, 2,120 lbs.; tails, 
786 lbs.; skirts, 1,277 lbs. 

To Northern Rhodesia. — Beef carcases, 156; mutton 
carcases, 16; veal carcases, 48; offal packages, 204. 

To Belgian Congo. — Beef carcases, 404-|; mutton carcases, 
20; pork carcases, 56; veal carcases, 13; offal packages, 6,862. 

Meat Products — from Liehig^s F actor ij. 

To Union of South Afri<‘a. — Corned beef, 115,200 lbs.; 
beef fat, 7,000 lbs.; tongues, 4,170 lbs. 

To United Kingdom.— Meat extract, 17,019 lbs.; beef 
powder, 34,580 lbs. 

B. L. King, 

Acting Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-38. 


Moiillily llejiort No. 78. December, 1988. 


Flying swarms of the Red Locust (Nomadacris septa w- 
mnaia Serv. ) was described as large and all either fully 
iiialured or approaching maturity, wen‘ reported during the 
moutli from seventeen districts in the Colony as follows: — 

MdshonalanfL —ChmieT, Chibi, Darwin, Hartley, Loma- 
gundi, Makoni, Mazoe, Mioko, Melsetter, Ndanga, Umtali 
and Victoria. 

Matabelcland, — Jlelingwe, Bulawayo, Bulalima-Mangwe, 
G wan da and Insissa, 

Egg-laying, ^vhich commenced at the end of November, 
was reported from six districts in Mashoiialand, namely : — 
Chibi, Darwin, Hartley, Melsetter, Mtoko and Umtali, and 
one district in Matabeleland, namely, Belingwe. Egg-laying 
in the nortliern portion of the Darwin district lias occurred 
on a large scale. 

The first hoj)per swarms were re})orted from tlie Umtali 
districi on the 19th inst. and from the Mtoko district on 
the 80th. 

D would appear that the swuirnus invading the eastern 
districts from I’ortuguese East Africa were more advanced 
than the sw’arms originating in Southern Rhodesia. 

Locust birds have been following many of the flying 
sw^anns. 

liittle damage has been reported generally, although 100 
acres of maize was destroyed on one farm. 


J. K. Ghoelev, 

Acting Chief Entomologist. 



NOTICE 

The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Rhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Rhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19 

To the Secretary y 

Department of Agriculture and Lands , 

Salisbury, 

Please enrol me as a subscriber to the '^Rhodesia Agricul- 
tural JournaV^ for one year from 

19 , for which I enclose 

Name 

Full Postal Address 


Please write distinctly 
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Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XXX VIl.] March. 1989. [No. 3. 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


Mares and Stallions lor Breeding Purposes.^-Information 

lues now been received from the General Manager of the 
Rhodesian Railways that mares and stallions for breeding 
purposes are now included in the same class as other breeding 
stock. Under the arrangement previously agreed to cattle 
and ])igs (pure bred, registered or unregistered, males and 
all females), and sheep (all ewes and approved rams) 
(consigned for breeding purposes, are charged at full rates in 
the first instance, but on submission of a certificate signed by 
the purchaser of the stock, a District Veterinary Surgeon and 
by the person paying the railage (in case where railage is not 
paid by the purchaser of the animals), a rebate down to half 
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rates is allowed. It has now been decided to extend this 
concession to mares and stallions consigned for breeding 
purposes. 

The thanks of this Department and of all breeders of 
horses in the country are due to the General Manager for his 
assistaiK e in this matter. 


Baiting of Locust Hoppers* — Some amendments to previous 
suggestions for the baiting of Bed Locust hoppers with 
moistened poisoned maize meal appear elsev here in this issue. 
Baiting in lands and on the veld met with a moderate amount 
of success last year. Some of the failures were attributed to 
covering an insufficient area around sAvarms of hoppers, 
having too little moisture in the bait, and failure to spread 
the bait in such a manner that it would stick to the j)lants. 
Souje of the most successful applications were made in the 
early morning Avhen there w^as dew on the plants. A limited 
number of bags of the ready mixed bait now* being used 
extensiA’ely in the Fnion of South Africa has been purchased 
by the Department for trial under Southern Rhodesian con- 
ditions. This is prepared with a different carrier and needs 
only the addition of water. Supplies are available for issue 
to farmers. The Department wuTl be glad to receive reports 
from farmers on the results of baiting, w^h ether they have 
used home-mixed bait or the new bait imported from the 
Fnion. 


Cleanliness Hinte.— The hints on agricultural cleanliness 
given in these pages last month apply also for March. The 
fact that these recommendations are the same for the two 
months does not mean that they may be postponed from 
February to March — ^they apply to both months. But if they 
were not acted upon in February, immediate action can still 
help matters— ‘^Cleanliness Aids Insect Control/’ 


Tobacco Mosaic. — Mr. F. K. Denny, of the Plant Research 
Institute, Kew York, wrote in a recent article in Industrial 
4ind Engineering Chemistry^ that When the commonly used 



EDITOlllAL. 


173 


(U)iiimercial varieties of tobacco, Nicotimia tobacutn, became 
infected with the mosaic disease, the virus is soon distributed 
to nearly all parts of the plant, and the spread of the disease 
from plant to i)lant is rapid. Wants of the species A". 
(flutinosa, however, can take the disease, but the invaded 
tisvsues are killed so quickly at the place of enl ranee that the 
virus becomes kx^alised in small spots and is unable to spread 
further to other ])aits of the plant; this effectively prevents 
or retards the spread of the disease from plant to plant. 
Holmes, llockefeller Institule, Princeton, N.J., has intro- 
<luced this valuable ciiaracteristic into common tobacco by 
<‘ross pollenation and backcross breeding. The direct cross of 
A\ ijlutinona on X. f abaca ni gave sterile hybrids which 
slopped the breeding ]»rocess, but by using another species, 
X, tlif/laia (derived from N, (jlntniosa and similar to (jhitinosa 
in its response to virus infection), fertile hybrids were 
])roduced in vhich the desired <'haracter was introduced into 
commercial varieties cd tobacco. With one variety, Sansoun, 
all of the 70!2 plants of the h\ and F,, selfed generations bred 
true, which showed the capacity to respond to virus by 
localising the disease in spots. It seems feasible to use this 
method to improve the strains of toba(‘co found suited to 
various localities by incorjmrating into them this hereditary 
trait which not only prevents the spread of the disease within 
the plant and from plant to plant, but assists in eliminating 
the carrv-over of virus from one vear to another. 


Grades of Beef for Export. — The following descriptions ot 
grades of chilled beef for export overseas are ])ublished for 
general information : — 

Imfeuial (ikade fhiiLLEi) Peee. 

Imperial grade chilled beef shall be derivcxl from steers 
or non-pregnant heifers not over four years of age. The 
quarters must be plump and well fleshed, covered with an 
even (‘overing of firm white or creamy wdiite fat; the kidney 
and channel fat must be well developed and there must be a 
liberal distribution of fat in the lean at the point of 
quartering. 
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The beef inuvst be properly dressed, free from objectionable 
bruises or taint, bright and sound in condition. 

Standard A Grade Chilled Beef. 

Beef derived from steers and non-pregnant heifers not 
over five years of age, i.e., which do not show any pronounced 
ossification of the spinal processes or in the lumbar region. 
The quarters should be plump and well fleshed. The develop- 
ment of internal or external fat may be somewhat less 
developed than in the Imperial grade. There must be a fair 
distribution of fat in the lean at the point of quartering. 

The beef must l)e properly dressed, free from objectionable 
bruises or taint, bright and sound in condition. 

Standard B Grade Chilled Beef. 

Beef derived from steers and non-pregnant heifers not 
over six years of age, z.e., do not show pronounced ossification 
of the spinal processes or in the lumbar region, though they 
may show more ossification than is allowed in Standard A 
Chilled Beef. 

The quarters moderately well fleshed and moderately 
covered with fat with no pronounced areas of dark flesh over 
the rounds, loins, shoulders and ribs. 

The beef must be properly dressed, free from objectionable 
bruises or taint, bright and sound in condition. 


Deeds, not weeds, should be your goal. 
Cleanliness aids insect control. 




P'lg 25 — Ni In, '<ru,s iffnidunfm inii( Bunn. A coinniou ualivt’ Hibiscus wliicli 
liijs nettling liairs cm the stem. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By CiiAs. K. Bkain, M.A., D.Sc., Director of Agriculture. 


PART III. 


Mopane and its Two Eelatives. Fum. Legummosae . — For 
a number of reasons Mopane is one of the best known trees in 
the countr} . Its leaves consist of two pointed leaflets which 
close together and are called “butterfly wings“ by the 
children. Its timber is so hard and so rich in resin that it 
is ideal for building poles, as neither rain, sun, nor termites 
seem to aflect it. It usually occurs where the soil is either 
very shallow, very brack or where it becomes quickly water- 
logged. Agriculturally it is a good indicator, as whenever 
Mopane occurs alone and the trees are small it is (jertain that 
the soil is unsuitable for crops, and as a rule even grass (Cannot 
grow’ there. An odd tree may sometimes be found among 
other forest trees on deep soil. In this case it attains a height 
of 40 to 50 feet and the trunk may reach two to three feet in 
diameter. Its scientific name is Copaifera mopane Kirk. 
(Fig. 10.) Copaifera is chiefly a tropical American genus, 
but about a dozen species are recorded from Tropical Africa, 
of which three occur in this country. The name means the 
producer of copaiba, the Brazilian name for guin-copal. The 
scientific name mopane was given by Dr. (afterwards Sir) 
John Kirk, who collected it when acting as medical officer 
to the Livingstone Expedition some eighty years ago. Mopane 
was the native name of the tree, and the manner in which it 
was spelt by Dr. Kirk should be retained rather than Mopani, 
Mupan/i, etc., wdiieli are commonly used. After heavy rains 
the tree produces masses of wsmall flowers followed by its 
remarkable flat seed-pods. Flowers may appear as early as 
January, but April is the usual time. 
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Copatfera coleospcrma Benth. “Mcliibi/’ is one of the 
finest trees which is common near the Victoria Falls. (Fig. 20.) 
It occurs through Northern Rhodesia and Angola. It is a 

large evergreen tree with slender branches. It produces an 
abundance of small white flow'ers about March, which are 
followecf by smaller and plumper pods than Mopane, each 
containing one large seed with a bright red aril. The wood 
is excellent and is sometimes called Rhodesian mahogany. 

A third species, Copaifera porskiana, Benth., occurs as a 
much-branched tree or bush around Wankie. Its leaflets are 
smaller and more rounded than Mopane, although the seed 
pods aie somewhat similar. (Fig. 21.) These three species 
can be easily distinguished from a single leaflet, as the 
number of main veins which arise from the junction with the 
stem is different. In coleosperma there is only one, in 
porskiatia two to four, and in mopane six to nine, usually 
seven. 

The Lantanas. Fam. \erhe7iaccae, — Lanid/ia Camara 
Linn, is the common shrub or hedge plant with pri(‘kly stems, 
dark green ovate leaves and red and yellow flower heads. 
(Fig. 22.) It is a native of South American, but has been 
spread to most warm countries as a garden shrub or hedge 
plant. In Ceylon it spread from the gardens and became a 
weed of such importance that legislation w^as passed to secure 
its (xmtrol. The bunches of shiny berries, which are black 
when ripe, are much relished by birds, and its spread to 
hedgerows and under trees is secured in this way. A large 
number of varieties and hybrids have been developed and are 
commonly (‘ultivated in gardens and greenhouses. A variety 
with pale yellow’, or almost white flow’ers, is fairly common 
in Salisbury and other towns. It can be found in flower 
during most of the year. 

Lantana selhnriana Link, is the small trailing lantana 
with pinkish or lilac flowers. This is also a native of South 
America. It is often grown in gardens as an edging border. 
It blooms profusely and is grown as a pot or basket plant in 
greenhouses in Europe and America. (Fig. 23.) 




20 I nm Bemh ’Mthihi," Victoria Fall 

19 — <U>itn\j*‘rn Kiik Mopaiie in fiuit. I‘!o\\ering in Marcli 




f.ohtnmi i'iimnro Iauu . tlie comnioii F^antana in lieilges. 











IHKES AND WIIJ) FLOWERS. 


177 


Lantana sain folia Jacq., is an indigenous shrub c.oimuon 
in moat parts of the country. It is usually about three feet 
high, but may reach five feet under favourable conditions. 
The stems are not piickly. The leaves are smaller and narrower 
than in the cultivated lantanas, and the flower heads, which 
are at first globose, become elongated with a few very small 
white or pinkish flowers near the top. The fruits are in a 
small head and turn ])urple when rij)e, and are collected by 
the natives for food in time of famine. It flowers from January 
onwards, (l^ig. 

Hibiscus panduriformis llurm. Fam. Malvaceae. — is 
one of the commonest of our large, indigenous species of 
Hibiscus. It usually grows to about 5 tVt»t liigh and the stems 
are thickly <()vered with vshort white hairs, amongst which are 
numerous irritating bristles. The leaves are stalked, roundish, 
lobed with crenulate margins. The flow(‘r bud has a series 
of (j-10 bracts outsi<le the sepals, and tin* flower — which is 
yellow with a deep red patch at the base of each petal — varies 
from d inclies to o iiu hes in diameter. The old closed flowers 
are reddish. (Fig. -o.) 

It is common and widespread, flowering most of the 
summtM* months. 

Erigeron canadense Linn. Fam. Conipositae . — This plant, 
the common “Fleabane’’ of its native land America, is 
becoming one of the most troublesome weeds of old tobacco 
lands. It produc es such an abundance of seed which are scat- 
tered by wind that it now' occupies liiindreds of acres in the 
tobacco districts. It has been estimated in Canada that the 
average plant produces about seeds. It is an annual, 

usually d to 4 feet high with branched stems, usually bristly 
hairy. The uj)per leaves are narrow' and smooth-edged; the 
basal leaves are wider and dentate. The numerous small w'hite 
flow^er heads never seem to open fully and are soon replaced 
by the characteristic* thistle-down wdiich is common in this 
family. (Fig. 26.) It is quite impossible to contrc^l this w'eed 
unlcvss the plants are removed or cut dowm before the seeds 
are developed. 



178 


THE KllODESIA AGHK’T f/miAL JOITRXAL. 


Sonchus oleraceus Ijinn. Fam. Compositae . — This is the 
common annual “Sow Thistle^’ which w^as introduced from 
Europe. The stem is not much branched and is usually from 
1 to 4 feet high. The leaves are deeply cut and toothed with 
soft teeth, and their bases clasp the stem. The flow’ers are 
pale yellow and vary from ^ to 1 inch in diameter. The stems 
and leaves contain a milky juice. The seeds are supplied with 
thistle down and are distributed by wind. In gardens this 
plant grows and flowers in wet spots right through the vear. 
(Fig. 27.) 


Deeds, not weeds, should be your goal. 
Cleanliness aids insect control. 
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Report on the Cattle 
and Chilled Beef Industries 
in South America 


PART 1.— BBEEDlNli AND FATTENING IN THE 
ARGENTINE, URUGTTAY AND BRAZIL. 


By C. A. Mitrkay. 


In Jill 1 sjient 50 days in South America — from April 
22ih1 to June 11th, 1987. During this period I visited live 
Frigorificos ( Anglo- Vestey at South Dock, Armour’s at La 
Plata, Switt's at La Plata, La Blanca at Avellaheda, Liebig’s 
at Colon) and twelve Estancias in the Argentine; four 
Frigorilicos (Anglo at Fray Bentos, Nationale, Artigas- 
Arinour’s and Swift’s in Montevideo) and two Estancias in 
Uruguay; and two Frigorificos (Anglo at Barretos and 
Armour's at Sao Paulo) and eight Fazendas in Brazil. 

At the ditferent estancias in these three countries I had 
an oj)portunity of studying tlie breeding and fattening 
methods followed in the best and worst cattle zones. In this 
<‘.onnection the Liebig's organisation and the chief buyer of 
the Anglo were of considerable assistance to me in the 
Argentine and Uruguay and the Anglo organisation in Brazil. 

At most of the frigorificos I visited I w^as given an oppor- 
tunity of meeting the works managers and refrigeration 
engineers and discussed matters with them. On the whole I 
found them veiy helpful and willing to assist. 

I propose discussing in this article the breeding and 
fattening of chillers in the Argentine, Uruguay and Brazil. 
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AllGENTlNE. 

The Argentine has a human population of approximately 

16,000,000 and a cattle population of over 8*^,000,000 (1980 
eensTis), of which 

18,000,000 — 56% are of Shorthorn breeding. 

3,000,000 — 9% are of Hereford breeding. 

1.250.000— 4 % are of Aberdeen Angus breeding. 

800,000 — 3% are of other breedvS. 

9.250.000 — 28% are of native eattle. 

From the above it is obvious that the Shorthorn is the 
predominating beef breed. Although tlie American type of 
Hereford is becoming more and more popular, the Shorthorn 
is still considered the best of all breeds, especially for fatten- 
ing as baby l)eef and two-year-olds. 

Argentine has an area of about 1J00,000 square miles 
and extends from latitude 22° S. to 55" S. From this it follows 
that the cdimate and grazing conditions vary very consider- 
ably in different ])art8 of the country. In the South it is 
extremely cold and on the whole Ihe rainfall low. Sheep 
farming forms the main livestock industry in this part. In 
the better parts of this zone, adjoining the temperate zone, 
large number of feeder steers are produced. 

The climate i^ temperate in the zone more or less central, 
which extends fan wise for a distance of 350-400 miles 
from Buenos Aires, including the province of Buenos Aires 
and parts of the provinces of La Pampa, San Luis, Cordoba, 
Santa Fe ami Entre Rios. Ninety to ninety-five per cent. (»f 
the chillers fattened for export come from these parts. This 
zone is indeed the heart of the Argentine cattle industry, and 
without it there would certainly have been no chilled beef 
trade. Towards the west of this central temperate zone the 
rainfall is again low and fruit is the main industry. In these 
parts feeder cattle are, however, also produced. 

In the northern Zone sub-tropical and tropical (‘onditions 
prevail and mostly native or Criolla flattie are produced an^ 
sold as canners. In the better parts, however, of the ])rovim‘eH 
of Missiones, Corrientes, Chaco, Santa Fe, etc., the better 
type of fanners on the better land produ(;e high grade cattle 
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— mostly Heretords and Shorthorns. Under adverse condi- 
tions the Hereford is considered to do better than the Short- 
horn. From this zone the calves are usually sold immediately 
they are weaned to fa rimers in the (*entral zone for fattening 
on lucerne and winter cereal pastures. 

Tlie rainfall in this northern zone is an all-the-y ear-round 
one averaging from 40 — 00 inches. 

The country here ivs slightly undulating, and although the 
rainfall appears to he ample and well distributed, the soils 
are rather poor and shallow in parts and consequently the 
quality of the grazing is not Aery high — especially during 
the winter month. New growth usually commences about 
August or September, and the grazing, provided it is kept 
fairly short, maintains its feeding Aulue at a fairly high level 
until March or April. Aftt?r that cattle, especially young 
stock and lactating cows, fall oft' in condition A’ery much 
unless grazed on winter cereals, which is usually not jxossible, 
except for a few selected animals, such as bulls. 

The carrying capacity in these parts varies, depending 
on the amount of fencing, el(‘., from 5 — cS acres per mature 
animal when ])oth cattle and sheep are run. 

Ill this zone, as jiointed out above, the poorer type 
farmers produce interior tyjie, unimjiroAed cattle which they 
dispose of to canning and extract factories .such as liiebig^s 
and Bovril, at about 9s. 8d. (15-17 cents ])er kilo) per 100 lbs. 
liveweight at the factory. 

The better animals produceil in this zone are practically 
pure bred, as nothing but good pure bred bulls liaAe lieen 
used ill the herds for many generations. 

In these high grade herds I saAv, the mature animals wine 
surprisingly Avell grown and of good type and quality. With 
the use of 4-5?{. of bulls a 70% calving is <‘ommon, but bec ause 
of foot and mouth disease, blowfly and piroplasmosis (red 
Avater) it is usually reduced to 55% at weaning. 

The calves reared are of exceedingly good type and 
quality and well dcA^eloped. 
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1 estimated the average weights of 8«9 months old steer 
calves at least 400 to 430 lbs. or over as they were running. 
These calves were just ready to be weaned straight into the 
train and sent to the province of Entre Ilios in the temperate 
zone for fattening to be ready as chillers at 2 to years 
of age. 

In the northern zone the growth made by young stock is 
very disappointing, especially during the two years after 
weaning, v.c., until they are three years old. During this 
period thej’ make very much the same growth as similar 
animals under ranching conditions in Southern Rhodesia. 

Heifers are usually served when just over three years. 
During their fourth year, i,e., until they are four years old 
and calve, they make most remarkable growth. (Fig. 1.) 

The most critical stage, therefore, seems to be between 
weaning and three years of age. 

On the estancias I visited in this area a certain per- 
centage of lactating cows were suffering from a phosphorus, 
and probably also, calcium deficiency. The extent to which 
the young stock suffer has not yet been determined, but they 
show no clinical symptoms and the feeding of mineral supple- 
ments made no difference to their rate of growth. It has 
been found, however, that allowing lactating cows free access 
to a lick consisting of 50% bonemeal, 30% slaked lime and 
20% salt is of great assistance in preventing them from 
* ‘breaking dowm.^’ I actually saw some suffering cows and 
the symptoms, which usually commence a few months after 
calving, were as follows: — 

After calving they lose condition fairly rapidly, become 
stiff in the joints, appear to be sore-footed and walking on 
their toes and give short steps. The joints are not enlarged. 
They usually stand and walk with their backs arched, walk 
with an unsteady gait, and when forced to run do so with 
great difficulty. They, usually get worse until they die. 
When cattle are collected in the paddocks the affected cows 
have to be left behind as they cannot keep up with the rest 
of the herd. As soon as the cows commence suffering their 
milk jueld decreases and the calves go back. 



Kig 2. — Steeih i)t’ Zebu type being fattened t>n Gorduia pasture in Brazil, 
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Two inethods aie usually used to cure affected cows, viz., 
(a) when taken out before too far advanced the daily adminis- 
tration ot 4-5 ozs. of bonemeal for a few months effects con- 
siderable improvement, (5) killing the calf. The cow will 
then recover in a few months. 

The central or fattening zone to which reference has 
already been nuide extends fanwise from Buenos Aires and is 
entirely different from the breeding areas in the South, West 
and North. In this zone very few^ indigenous grasses are seen, 
and one travels by car for miles and miles without seeing 
anything but lucerne and/or Sudan grass and/or maize for 
grazing, and in April, while 1 was there, winter cereals — 
especially rye, and oats — as well. 

In this zone the country is absolutely flat, with a well 
distributed all-the-year-round rainfall — although less in 
winter than in summer — of 80-40 inches. Droughts . are 
practically unknown, although dry spells are often experi- 
enced during the winter months. The soil is very easy to 
work, of great depth — up to 100 feet — and unbelievably rich. 
T saw land which had been under lucerne and cereals for 
fattening cattle for over 50 years that still gives the same, 
or even better, growth than ever, without ever having been 
fertilised. 

The majority of estanciuvS are large, but usually very well 
])addocked, and the practice is to graze the cattle on lucerne 
pasture from September to March or April and from then on 
until August on wdnter cereals — especially oats and rye. In 
some parts wheat is used instead and first grazed and then 
allowed to go to seed, when a good yield is still obtained. 
Rye is considered more drought-resistant than oats and the 
cattle also scour less on it. I went over estancias where 
practically every inch w\as under lucerne and wdnter (‘ereals 
and large numbers of cattle grazing on it. 

The establishment of lucerne pastures costs nothing, as 
it is usually put in with linseed as a cover crop, and this gives 
an immediate cash return well above the cost of planting. 
Depending on the soil lucerne will do well for 6-15 years on 
the same land. When it becomes too old it is ploughed up 
in late summer and followed by rye or oats for grazing until 
August, Sudan grass or maize for grazing fo March, and 
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then again either to lucerne or another season to winter cereals 
followed by Sudan grass and maize. 

hVeders usually arrive from the breeding areas when 9-13 
months old, and after 8-12 months fattening on these pastures 
are ready as chillers at the age of approximately two years and 
dressing 600-650 lbs. There is at present a tendency to get 
calves direcdly they are w’eaned at 8-9 months of age and 
produce baby beef. 

In this zone a large amount of steer breeding is also done, 
but in the best parts land is considered too valuable for this 
pur])ose. The majority of steers bred there can very easily 
be, and many are, faitened for export as baby beef. I saw 
many 8-9 months old calves grazing with their dams on 
lucerne and just ready to be weaned on to beautiful oats 
and rye pastures. At this age their estimated liveweights 
were 600 lbs. and it was considered that they would be ready 
as chilleiNs at the age of 18-20 months and dress 600 lbs. 

During my visit the veiy best chillers weighing on arrival 
at Ihe luctory between 460-500 kilos (1,000-1, 100 lbs.) live- 
weighi sold at 27 cents per kilo Hvew^eighl, which is about 
16s. 4d. per 100 lbs. livew^eight, or aboui 26s. 4d. per 100 lbs. 
dressed weight — dressing percentage 62?('.. This wiis the best 
price received for a considerable period and (*attle farmers 
were very prosperous. 

The growth made by cattle in this zone is simply 
w’onderful, and to see mobs of 500 1^-2 years old steers, all 
dehorned^, of the same size, type, colour and breeding is 
something I should not think seen in any other part of the 
WT>rld. 

1( w^as also of great interest to see some commercial 
breeding herds in the fattening zone. On one large estancia 
T saw a herd of 1,400 high grade — practically j»ure bred - 
Hereford cow\s. They w'ere of uniform type and certainly the 
largest r*,ows I liave ever vseen. Cows suckling calves were in 
practically the same condition — fat — as dry cow^s, and a 
lactation seems to have very little efFect on then). With the 
use of 3-4% of bulls the average calving ])prcentage w’as 
between 80 and Bulls never receive any supplementary 

feeding. 

*Tlie friscorificos refuse to buy chillers with horns. 
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Althougli the eouditions seem to he so absolutely ideal 
for cattle it will he appreciated that the production of large 
numbers of chillers of the same type, (juality and breeding 
is not simply a (juestion of putting the bulls with the cows. 
From what 1 saw and heard great care is taken with the 
selection of bulls and the breeding stock are regularly culled 
for type and fertility. The bulls used are good, and it is 
well known that Argentine breeders have for many years con- 
sistently imported the best blood from England and Scotland. 
Even to-day, while there are enormous herds of very good 
})edigree Shorthorns, Herefords and Aberdeen Angus — 
probably as good as any in (Ireat Britain — fresh blood is still 
being brought in in large numbers. 

When fattening cattle on these pastures the feeding of 
grain is unknown, except to show animals. Oats and/or maize 
and linseed are usually fed to thes<\ With such feeding I 
saw some cows with their first calves and the latter weighing 
on the average 887 lbs. at eight jnonths. Tliese were being 
prepared for the Buenos Aires Fat Stock Show, and as the 
owner was afraid that they would be too heavy at the time of 
the Show wlien they would be 14 months old, the grain ration 
had already been reduced. 

The chief buyer of the Anglo saw them with me and he 
i‘htiiiiated that they would dress between 050-700 lbs. at the 
time of the Show — when 14 months old I 

The summer growth of lucernt^ is usually far in excess 
of wliat (‘an be utilised, and during the last few years more 
and more farmers have commenced ensiling (without molasses) 
this surplus mattuial for use during the autumn or winter 
months. The lucerne is cut when it comes into flower and 
simply dumped uncut into pits and covered up witli earth. 
These pits are usually along the sides of the paddocks when* 
the silage is fed to the cattle on the ground. This conserva- 
tion of surplus summer feed has already increased the carry- 
ing capacity of some already heavily-stocked estancias. 
Similarly large quantities of hay are made of surplus lucerne 
in summer. 
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As the farmers annually require large quantities of winter 
cereal seed they usually grow it themselves and the straw 
obtained is stacked in the fields and the cattle allowed to eat 
it — which they do quite freely — before the winter cereals are 
ready for grazing. I actually saw cattle eating it quite freely^ 
and it is considered to prevent the animals from scouring too 
much when slowly accustomed to the young green cereals. 

XJRUGFAY. 

The population of this small country is about 2,000,000, 
of which more than one-third live in its capital — Montevideo. 
The last cattle census was held in 1920, when there were just 
over 7,000,000 head of cattle in the country. Of this number 
it is estimated that 4,000,000 (57%) are Herefords, 2,000,000 
28%) Shorthorns and the remaining 1,000,000 (15%) of the 
other breeds, including dairy cattle. 

The area of Uruguay is 72,153 square miles and it lies 
on the east coast of South America, just north of the province 
of Buenos Aires, across the Rio de la Plata — l)etween latitude 
30 ^ S. and 35" S. 

Although it is only separated from the fattening zone of 
the Argentine by this, river, the grazing conditions are very 
different and inferior, chiefly because of the poorer and 
shallower soils. It enjoys a good rainfall of 30-60 inches 
distributed more or less as in the northern provinces of the 
Argentine. 

Because of the poorer grazing conditions the quality of 
Uruguayan cattle, especially chillers, is definitely inferior to 
those produced in the Argentine. The northern and north- 
western parts are generally considered more suitable for 
breeding than fattening, but the practice to breed in the 
poorer parts and fatten in the better parts is not yet so strong 
as in the Argentine. 

As pointed out, the most popular breed is the Hereford. 
They are considered hardier and more suitable for Uruguayan 
conditions than the Shorthorn, which is slowly being replaced 
by it. 
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Because of the poorer soil conditions comparatively 
small areas of winter cereals are grown and practically no 
lucerne. For summer grazing Sudan grass is used for fatten- 
ing purposes. Considerable use is also made of natural 
indigenous pastures, especially for sheep and cattle not being 
fattened. 

The average age of chillers exported from Fruguay is 
years, t.e., about 12-18 months older than from the 
Argentine. Apart from being older Uruguayan chillers are of 
poorer type and quality than those from the Argentine. 

At the time of my visit to Uruguay farmers were 
receiving the equivalent of 20 cents per kilo liveweight, /.<?., 
about 128. per 100 lbs. liveweight at the factory, or 20s. per 
100 lbs. dressed (dressing 58-60%) — and they were also 
satisfied and doing well. 

BRAZIL. 

This vast country has a population of 42,000,000 and an 
area of 6,286,170 square miles, of which most is still 
undeveloped. The last census held in 1061 showed a cattle 
population of over 45,000, 0(K). 

In the extreme south, in the province of Rio txrande de 
Sul, the pastoral conditions and types of cattle bred are very 
similar to those found in Uruguay, which it adjoins in the 
south. In this j)rovince mostly Herefords are produced and 
c'hilled beef exported via Montevideo. 

Xorth of this province and over the rest of Brazil the 
British beef breeds are practically non-existent. Xear the 
bigger cities and towns dairy cattle, such as the Friesland, 
Brown Swiss, Terseys and Caracu^ are found in fairly large 
numbers and do w^ell if w^ell fed and housed. 

In different parts of the country grazing conditions vary 
very much. This can be understood as the climate variea 
from temperate in the extreme south to sub-tropical and 
tropical in the north. The country actually lies between 
latitude 5® N. to 36® R. In parts the grazing is extremely 

*The Caracu is a breed developed in Brazil. It is dual purpose — trek and 
milk — but not outstanding in the latter respect. It is considered an 
inferior beef animal. 
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poor, such as in the provinces of Matto Girosso, Parana, Bahia, 
etc., where the carrying capacity is often as low the 15-50 
acres per mature animal. Over most of the country the 
rainfall is practically an **all-the-y ear-round one with more 
during the summer than winter months. The following gives 
an indication of the average rainfall (1931-36) and its distri- 
bution in one of the worst cattle zones — Matto Grasso : — 

Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. : Total. 

7" bY 3" 3"'' f f 4^ 

The quality of the pasture, especially the natural grazing, 
also decreases very considerably during the winter months, 
but generally the cattle have good green grazing from 
August and September to March or April. In the worst parts 
even the summer grazing is of poor quality. 

In Brazil the tendency is already to breed cattle in the 
poorer areas for fattening on better pastures such as in the 
provinces of Sao Paulo, Minas Geraes, Goyaz and Rio de 
Janeiro. 

I fortunately had an opportunity of visiting four fazendas 
(estancias) in the province of Matto Grosso. The carrying 
capacity varied from 30-60 acres per animal and either 
Guzerat or Indu Brazil Zebu bulls were being used on small 
poor type local cows, some of which already showed signs of 
Zebu blood. Of thousands of head that I saw I considered 
90% most disappointing. 

Although it was at the end of summer the majority were 
in poor condition and the lactating cows just about wrecks. 
The calves, too, were small, thin and undersized. The cows 
with calves actually get so thin that calving percentages vary 
from 30-50% when even up to 8 % bulls are used. Usually 
the cows calve every other year and give 3-4 calves per head 
before they have to be culled. Heifers cannot be bred before 
they are three, or often four, years of age. All the calves I 
saw were so small and thin that I thought they would never 
develop into good quality steers. If left to mature in those 
poor parts they barely reach satisfactory weights and finish 
for the local markets of Santos, Sao Paulo and Rio de Janeiro 
and never become chillers. However, if taken away as 3|^ 
year olds and fattened on good pasture for twelve months 
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they usually kill about 530 lbs. as 4^ year olds. I saw a large 
number of these steers and they were of very average quality 
and mostly used for the local market. On the other hand 
again if those small ^ nndersized, thin calves are weaned 
straight into the trains and taken to the fattening areas their 
further development is simply amazing, and at three and a 
half years they are ready as first class chillers dressing 
570-580 lbs. 

I saw hundreds ot calves just before they were to be 
weaned and sent oft' to the better pastures and then again on 
the fattening pastures the })revious three years’ weaners from 
the same fay.enda, but which had each year been sent there 
after weaning. The giowth made by these and their condition 
and <|uality were so outstanding that 1 ciould hardly believe 
that they were from the sjrmc‘ place. Even those that had 
been on the good grazing tor only 10 months were in beautiful, 
sleek and thrifty condition. Those a year older were still 
better and tlie chillers compared very favourably with the 
w^ell bred steers which had been bred and fattened on the 
ladter pastures. (Eig. 2.) 

1 have always appreciated the importance of good 
nutrition for young stock alter w^eaning, and although our 
experimental Avork at tire Matopos has given very conclusive 
proof of this, it has never been demonstrated to me so con- 
clusively as Avith these cattle. If we couhl only move the 
calves being bred at prescfit on our Southern Rhodesian 
ranches to parts of the country where they could receive some 
form of supplementary feeding during the winter months on 
the lines indicated by our Matopos experiments — as our 
summer grazing is as good as the best in Brazil — I have little 
doubt that the quality of our chilled beef would go up by 
40-50%. This question of better conditions for our weaners 
is without doubt most important if we wish to produce and 
export better quality chilled beef than at present. 

As pointed out previously, the beef cattle bred in the 
better parts of Brazil, except in the extreme south where 
grades of the British breeds can be run, are all either high 
grade Zebus or native cattle carrying varying percentages of 



190 


THE RHOOESIA AGRICULTURAL JOI^RNAL. 


Zebu blood. The best quality Zebu cattle are at present 
found in the provinces of Minas Qeraes, Goyaz, Sao Paulo 
and Rio de Janeiro, while grading up with the Zebu is taking 
place in most of the other surrounding States and further 
away. The breeds most commonly found are the Guzerat, 
the Gyr and the Nellore. 

As the Guzerat is considered rather long on the leg and 
the Gyr again a bit too small, the two breeds are now being 
crossed very extensively with the hope of establishing a new 
breed which is already being called the ‘‘Indu Brazil, 

There is, how^ever, nothing systematic about the work, 
BO that it is very unlikely that a breed will ever be developed 
that will breed true. 

Although it was perfectly obvious to me that no grades 
or crosses of the British breeds would do in the poorer parts 
because of the very poor environment (poor quality natural 
grazing, heat, rays of the sun, warble fly, etc.) I felt, looking 
at things as an outsider, that on the better parts where 
Jaragua {Hyyarrhania tufa Staple) and Gordura or inolasses 
grass {Melinis minuti flora) pastures had been established it 
should be possible to run better type and earlier maturing 
cattle than the Zebu, I discussed this with everybody I met, 
among whom were a number of Brazilian farmers, and the 
cattlemen and stockmen — some with verj^ wide experience — 
of the Anglo. Every one was quite emphatic that cattle 
carrying blood of the British breeds would not do. It had 
apparently 1>een tried in the past, and although the first 
crosses in most cases did well, they never even did as well as 
the Zebu, and subsequent crosses were invariably a failure. 
The bulls also were very much more expensive than Zebu bulls 
and had to receive extensive care and supplementary feeding. 

As the Zebu cattle grow and fatten so exceedingly well 
on the Jaragua and Gordura pastures I presumed that the 
grazing must be of very high feeding value. I, therefore, 
tried to find the reasons why grades of British breeds crosses 
ifould not do. The following are the reasons given to me 
by many: — 
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(а) Blow Fly , — Any open wound, or even a small scratch, 

is struck by blow fly and very soon becomes infested 
with maggots. Calves just after birth, especially 
grades of the British breeds, get their navels infested 
with these maggots and have to be treated for up to 
ten days. The Zebu calves are said to suffer much 
less and are also easier to cure. 

(б) Warble Fly , — This is another very troublesome 
parasite and practically all the cattle were infested. 
The thinner and less dense hide and long hair of the 
British grade apparently make the animals more 
susceptible to this infection and they also suffer much 
more from the intense irritation which it causes than 
the Zebu. 

(c) Unthriftiness , — I was often told that grades of the 
British breeds suffer from what was called “sun- 
stroke.’^ Effected animals apparently just don^t do 
and appear unthrifty. It seemed to be partly caused 
by the same factors that cause too finely bred cattle 
in Southern Bhodesia to be unthrifty, although with 
us nutrition is certainly a major factor and not there 
on the good pastures. To me the main cause of this 
unthriftiness seemed to be the high temperatures and 
humidity experienced in the northern cattle pro- 
ducing parts of the country. It is now an established 
fact that high external temperatures and humidity 
influence the metabolic level of European and Indian 
(including Africander) cattle differently. The Zebu, 
having many more sweat glands per unit area than 
the British breeds, perspires freely and so eliminates 
excess body heat in order to maintain normal body 
temperature. The long hair of the British grades 
also hinders very much both radiation and conduc- 
tion of heat from the skin. The pigmented skin of 
the Zebu is also a definite advantage. 

It Teas pointed out previously that the tendency and 
practice was to breed cattle in the worst parts for fattening 
in the better ssones. In these better areas large numbers of 
cattle are both bred and fattened and considerable attention 
is given to the question of pasture improvements. In this 
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connection two grasses are of great importance, viz., Jaragua 
and Gordura (means fat). Both seed freely and are easily 
established from seed. 

Jaragua is mostly used for early spring, summer and 
even autumn grazing and fattening and it gives heavy yields 
of nutritious grazing. It does not suffer from burning, which 
is one of its virtues as, to provide early, young, nutritious 
grazing it is regularly burnt in July or August and again 
December or January for later grazing. Gordura is also a 
good summer grass and very extensively used, but it is better 
than Jaragua during the winter months. It is a beautiful 
leafy, very soft grass, but suffers very much from veld 
burning. 

On the better managed fazendas the ideal seems to be 
to have approximately one half of the paddocks of the one 
grass and one half of the other. 

The carrying capacity of the two grasses is very high — 
about two acres per mature animal per annum. I actually 
visited one place where 7,000-8,000 chillers bad been fattened 
the previous year on 15,000 acres. 

In the better parts the establishment of these pastures 
was rather expensive, as the better soils were all covered with 
heavy virgin tropical forest. At present, however, the cost of 
clearing land and establishing these pastures is practically 
nothing on account of the high price of cotton (June, 1937). 
Usually the work is either given out on (ion tract — the 
contractor being allowed the use of the cleared land, on which 
he grows a profitable crop of cotton, for two years. In the 
other case the farmer clears it himself and grows cotton, 
which will in one season pay for the cost of clearing and the 
establishment of the pasture. 

In the parts where these good pastures have been estab- 
lished farmers either breed and fatten their own feeders or 
do fattening only and buy either yearling, 2 \ or year old 
steers and run them until they are ready either as cMllers or 
locals. The following were given to me as average prices paid 
for such feeders during the last six months: — 
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Yearling calves 55- 80 milreis = 15 / 0 — 21/0(1. 

Two year olds 100-150 milreis =25/0 — 40 /Od. 

Three year olds 200-250 milreis =53/0 — 67 /Od. 

These prices are considered the highest paid for many 
years. 

It is usually possible to get yearling calves off as chillei*8 
as 3-3|^ year olds, and for their youth 1 was surprised to see 
how exceedingly well the carcases were finished. 

On one of the Anglo fazendas which I visited I saw 
several thousand 3-3-J~ year old Minas Geraes-bred steers being 
fattened. These w^ere a very uniform lot and supposed to be 
above the average for (*onformation and quality. 

I had an opportunity of seeing their fattening results 
and the following were the particulars of one lot of 500 which 
had just been sold. They were pur(‘hased in Tanuary, 1937. 
They were then in fairly good condition and Cvstiinated to 
weigh 400 lbs. dressed. They were run on good ])a store until 
May and sold as chillers dressing 530 lbs. On grading the 
meat hindquarters from 80% were ])assed for export. The 
seller was paid the e<]iii valent of 19s. ])er 100 lbs, dreSwSed 
weight for the lot, /.c., £5 each. This gave £1 17s. Od. per 
steer above the purchase price, and as fattening cost the 
('ompany Is. 3d, per head per month* the profit was £1 10s. 9d. 
]>er head — and they fatten thousands each year. 

It was })oinfed out above that hindquarters from 80% 
were passed for exi)ort. This figure usuallv varies between 
ryty—mt. 

It will be seen that the prices paid for fecnlers of the 
different ages, and even for chillers, are much lower than 
what they can be bought for in Southern IMiodesia. I 
discussed these figures with a large number of interested 
persons and all were of the opinion that they were very satis- 
factory and that the farim^rs were doing very well out of the 
business. The reasons for this appear to be the low cost of 
land and the low standard of living of most farmers and the 
cheapness of living in Brazil. 


*This includes all expenses, interest on capital invested, etc 
(To be concluded.) 
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COMPOST 


By S. D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 


\This article was first published in the A orembery 1937, issue 
of this Journal and reprinted as Departmental Bulletin 
No. 1048. The edition of the latter having been exhausted y 
it is republishedy and the opportunity has been taken to 
add to and revise it in the light of further experience.^ 


Introdiictory Hote. — The process of making compost is 
essentially a simple and elastic one from the practical farm 
stand point, but the desirability of assisting farmers to adjust 
it to suit their own particular conditions has forced the writer 
to elaborate certain aspects so that they may understand how 
to do this. 

The farmer who does not want to know what happens 
inside the compost heap, and is not particularly anxious to 
achieve a perfect product in the minimum time, need merely 
read those sections describing the actual handling of the 
materials or the proportions of them required. 

The writer has found, however, that many farmers are 
also keenly interested to understand what is happening during 
the process of decomposition, so that they can the more intel- 
ligently utilise the resources of their farms in the way of raw 
materials to the best possible advantage, and for this reason 
he has included a brief description of the processes of decom- 
position of the organic matter and a discussion of the ways 
and means of speeding up or retarding those processes and 
making them as economical as possible. 

The article has therefore been arranged in sections with 
the hope that readers can find what they require and neglect 
the without waste of their time. 
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Section III. deals with a suggestion the writer makes for 
(composting the sunnhemp crop, with the object of reducing 
the proportion of land idle under green-manure. 

Definition. — Compost is the product obtained by the 
rotting of organic* waste materials, chiefly vegetable in origin, 
by the action of fungi and bacteria, with the ultimate forma- 
tion of humus. 

The Origin of Compost. — ^The employment of compost in 
agriculture is no new thing, since a method for its manufac- 
ture from animal droppings and various crop wastes is 
described by Ibn-el-Awam in his book on Nabathean Agricul- 
ture written in the btli century. 

Marcus Cato, 234-149 B.C. relates the Bouiaii practice in 
composting farm wastes, and urges the farmers, on farms 
unable to support livestcak, to collect all fhe crop wastes, 
leaves and weeds trom hedgerow’s, ferns and sweepings, and 
mix all these wdth sewage and straw" in a ])it. 

From ancient times too the fertility of the soil in China 
has been maintained at a high level by the use of compost 
made from animal and vegetable wastes, or green crops, 
fermented in layers with mud from tlie canals and rivers. 
Elvery scrap of organic waste is preserved for this purpose. 
Nothing is w’asted. 

The research of Hutchinson and Richards demonstrated 
that crop w’astes could be composted wdth only inorganic- 
sources of extra nitrogen, and this resulted in the placing 
on the market of the Adco process. The obstacles to this 
j>roce8s being generally adopted in Rhodesia have proved to 
l>e (1) the necessitj" for an artificial w’ater supply, (2) the 
necessity for using materials which are not obtainable on the 
farm and are rather costly. 

Sir Alliert Howard, and his co-workers, at Indore, later 
worked out and introduced a method of composting crop 
wastes in a reasonably short time (three months), and without 
the need to purchase any materials from off the farm. 
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The modifications and improvements on this method 
worked out hj Jackson, Wad and Pause, which simplified the 
making of compost from crop wastes with the use of rain only 
as the source of moisture, and which introduced the ingenious 
method of providing additional nitrogen supplies by growing 
a legume on the heaps, resulted in a simplified process, which 
fits in admirably with the requirements of Rhodesian agricul- 
ture. This process, with some modifications by the writer to 
suit local conditions, was published in the February, 193(5, 
issue of this Journal. 

Since then many farmers all over the Colony have 
adopted it, and increasing interest in it is being evinced. The 
writer considers that it presents a solution, or j)artial solution, 
to several important problems of Rhodesian agriculture, and 
this aspect of the mailer will be discmssed later in this article. 

SECTION 1.— TECHNIQUE OF COMPOSTING. 

A* BAIK-WATEEEB COMPOST.— Detailed technique. 

Materials Required. — (1) Veyetahle mailer of any hind, 
such as maize trash of all kinds, intduding the coies; dry or 
green grass; spoilt hay or silage; stalks of sunflowers, (totton 
and sunnhemp after threshing; wheat, barley, and oat straws 
and chaff ; leaves of trees, including gums, and scrub bush ; 
saw’-dust, w’aste paper, and rags in limited quantities; the top- 
growth of the sunnhemp crop. AU green materials should be 
withered before use for a day or tw'o. 

(2) Duny of cattle, horses, sheep, goats, pigs and poultry. 

(3) Ordinary field soil — top seven inches only. Where 
soil soaked in urine is obtainable this is to be preferred, since 
it contains much nitrogen. It can l>e collected from cjattle 
kraals, collecting yards, cow byres, etc. 

(4) Wood ashes or agricultural lime . — Wood ashes should 

l>e used for preference as they contain potash and phosphate as 
well as lime. 
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Proportions of Materials Bequired The above 'marerials 

will be required in the following jiroportions ; — 


f’arts by 
volume. 

Materials. 

Parts by 
weight. 

Grain bags full 
per 9 yds length 
of a .standard 
si/.e heap 

420 

Mixed vegetable 




wastes, etc. 

400 


*36 to 18 or 

Ordinary soil (urina- 

*560 to 2S0 or 

*12 to 6 

less. 

ted if available). 

less 


24 

Aiiiiiial dung 

80 


*3 to 6 

Wood ashes. 

*6 to 12 

*1 to 3 

or ] to 2 

Agri<‘u]tural lime. 

or 2 to 4 

i to :i 

or 1 to f 

Burnt lime. 

or 1 to 2 



*For explanation of v.ination of propoitions see Section II. under “Varying 
Proportions of Ash and Soil. 


It is not necessary to measure the (juantities of the various 
materials for every heap. It is c'onsidered that if the (juanti- 
fies are measured for the first few heaps made; thereafter the 
quantities can be sufficiently accurately judged by eye. 

To assist rapid rotting tln^ mixed wasttss shoubl consist of 
at least 25 per cent, of wasters with a high nitrogen content, as 
specified in the list given in Section II. 

Method. — V well drained site should be selected, with a 
reasonably smooth surface, to avoid water-logging and to make^ 
turning easy. 

Making the Heaps Having assembled all the materials 

re([uired» the mixed w^astes should be mode into a heap 16 feet 
broad and 1^ feet high, and of any convenient length. The 
heap should be built iip in at least three layers to ensure even 
mixing of all the materials at the first turn, as far as possible. 
More and ihmner lai/ers iriJl assist proper mi.rioij of the 
aiaterials. A shallow' heap such as this facilitates rapid 
w'etting of the materials with the first rains, and therefore a 
quick start to the process of rotting, and also makes the first 
turn easier. 

The proper proportion of the soil, dung, and wood ashes 
or lime are spread evenly over the surface of each layer. 
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The materials should normally be collected during the 
dry season, and the heaps should be ready and awaiting the 
first spring rains. 

First Turn. After the first heavy rains have partly wetted 

the heap, usually after about 2 to 3 inches of rain have fallen, 
the heap should be built up into a new heap 9 feet broad at 
the base by 3 to feet in height, by throwing the materials 
with a fork in towards the centre line from either side, and two 
yards forward at the same time. In doing this mix all the 
materials thoroughly. The heap should be left in a loose open 
condition to assist ae ration ^ atid the easy entry of further rain. 
On no account should the heaps be packed by tramjdiny at 
any time. 

If the heaps are c omposed of fine materials such as grass, 
spoilt hay, maize husks, etc., the rain will not penetrate the 
heap to a depth of more than about 6 inches, since at this 
deptli a slimy waterj)roof film is formed In the action of 
certain microbes. 

Second Turn. — In three to four weeks, when the heaps 
have sunk and packed appreciably, they should be turned to 
one side or one end, and built up into new heaps of the same 
dimensions. If rotting has proceeded well, labour may be 
economised at this and subsecjuent turns by the use of a dam- 
scraper, or hay sweep, or similar ox-drawn implement. If 
rotting is unsatisfactory the use of sharpened “badzas’^ will 
help to ease the work. 

Manure drag forks, or vine hoes, which are 4 or 5 tined, 
are of particular value, where very refractoiy materials such 
as old matted sunnhemp stalks have to be turned. With these 
the most obstinate heaps can be torn open ; but they will 
seldom be required after the first turn has been carried out. 

Third Tom. — The heaps will require turning again in 
about a mont^ as before, and will be rebuilt in their original 
position, and rotting should be coinplete in a further three 
weeks to one month. If rotting has not proceeded normally 
a further one or two turns may he necessary. 

The various turnings are done to ensure aeration, and 
evm distribution of moisture or materials, and they should 
usually be done on a rainy or cloudy day to check evaporation. 
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unless the heaps are waterlogged. The compost is usually 
rotted down and ready for use in four months. If it is ready 
before the end of the rains it is best to delay spreading it on 
the fields for ploughing under until the seasonal rains have 
ended, so as to avoid loss, and it should be covered as soon 
as it is spread for the same reason. 

On the other hand, if there is a specdal reason for using 
it as early as possible, and providing rotting has proceeded 
normally, the compost can be applied to the land at the third 
turn. 

Sowing Legumes on the Heaps. — When the wastes being 
composted are mainly of low nitrogen content, such as old dry 
grass and maize w^astes, or if it is desirable to speed up the 
rotting process as far as possible, sunnhemp should be broad- 
cast on the surface of the heap after the first turn. The writer 
has found that the common sunnhemp makes better growth 
under these conditions than the Somerset variety, and two or 
three pounds of seed per 100 square yards of surface may be 
used. It is not necessaiy^ to add a surface of soil to enable 
the sunnhemp to grow, but a thin sprinkling of top soil will 
help to ensure proper inoculation of its roots. 

The sunnhemp will only grow some 6 to 12 inches high 
before the next turn, but the roots penetrate the heap and 
the bacteria in the nodules on the roots collect nitrogen from 
the air. When the sunnhemp is turned under at the next 
turn this nitrogen promotes rapid rotting, and enriches the 
c.ompost. 

In some cases the writer has seen the sunnhemp being 
allowed to grow to a height of two or three feet. This is a 
sign that turning has been unduly delayed, and that the 
proper heating in the heaps had ceased. It also makes the 
subsequent turning of the heap very diflSeult. 

Velvet beans are also of value for this purpose, and where 
compost is being made in wdnter lupins may be employed. 

B. ABTirXOIALLY-WATXBSD, OB WIKTXB COMPOST. 

When a supply of water is available (‘.ompost can be made 
throughout our rain-less winter. It should be made in shallow 
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pits ill order to protect it from the drying winds, and to help 
maintain the temperature in the heaps. 

Size of Pits. 

Uejith — 2 feet — never deeper. 

Width — 16 feet. 

Length — any convenient; but a 60 to 65 feet long pit is 
suitable, and contains about 25 tons, or 50 cubic yards, of 
moist ripe (‘ompost. The sides and ends of the pits should l)e 
cut with a slope at an angle of 45 degrees. (See illustration.; 

Filling the Pit® ^The same materials and the same propor- 

tions of them are required as for rain-watered compost. Fill 
these into the pits in shallow layers, say, 6 inches deep. The 
shallower the layers the better will all the materials be mixed 
at the first turn, and the more rapidly will rotting commence, 
and the more smoothly and evenly proceed. 

Fill the pits to a height of 6 inches above ground level. 
Leave <S feet at one end of the pit empty for turning. 

Watering. — Each layer may be watered as it is filled in. 
It should be well wetted, but not drowned in water. 

Turning. — As soon the pit is full, turn the materials,, 
and shake them up. and mix them thoroughly. Sharpeue<l 
badzas and drag forks will be found mseful at this stage. Turn 
from the end where the empty space has been left, and move 
the Avhole heap 8 feet, so that 8 feet of empty space is left 
again at the opposite end, for the next turn. 

Second Turn. — Three weeks later, water the heap and turn 
again. 

Third Turn. — A nionth later, water and turn again. If 
necessary a further turn should be given. 

A month later empty the pits and stack the compost at the 
side in heaps 9 feet broad by 4 feet high, to mature for a 
further nionth. It can be carted to the fields and ploughed 
in at this stage if desired. 

At each turn after the first the amount of water required 
is much less than before the first turn, and care should be 




Winter compost being turnetl in pit in foreground. Head of ripe 
compost beyond. 
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taken not to use too nauch. The heap should be just moist all 
through, but not “sopping wet.“ Excess of water will pievent 
proper aeration, and rotting may stop in extreme case^. 

If there is any urgent need to hasten the process, then 
the heap ( an be turned every 10 days or two weeks, and more 
dung added; or, if this is lacking, sulphate of ammonia may 
be used at the rate of | lb. to 1 lb. per cubic yard of the heap, 
or bone-meal at the rate of 2-4 lbs. per cubic yard, preferably 
the latter. 

If the pits are watered from a water furrow, cfire should 
be taken that they are not near enough to the furrow to become 
water-logged by se(‘page from the furrow. 

C. KBAAL COMPOST. 

The chiei item in the cost of making compost from the 
croj) wastes on tlie farm is the collection and carting of the 
materials to the composting sites. The means of transport 
available on llhodesian farms for this work, that is the ox 
wagon and Scotch cart, are extremely clumsy, inefKcient, and 
unsuitable for the work. They are also very wasteful of 
ox-lalK»ur for pulling them, and of human labour in tilling 
and em])tying them. They are, in addition, very costly. 
Furthennore, the work of collection and carting of the 
materials for comj)osting will compete for the use of the 
wagons with essential work such as the transport of the maize 
crop to the railway. 

For the above reasons it is clearly desirable under local 
(‘onditions to cut down as far as possible the collection and 
transport of the crop w'astes for composting, and with this in 
view the following modified technique for treating the large 
(|uantities of maize wastes at the shelling dumps, and wheat 
wastes at the threshing sites, is advised. 

Fp to date many farmers have been in the habit of 
destroying this most valuable organic matter by burning. In 
the case of maize wastes this has been rightW done in the 
past in order to check the spread of diplodia and allied 
diseases, and also of weevils, because it is considered by c om- 
petent authority that they may not be destroyed if converted 
into kraal manure, owing to the low temperatures which 
obtain in the manure heap. There is now^ no excuse for this 
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^criminal waste of the material most urgently required in our 
Rhodesian soils, namely, organic matter, since these wastes 
can be converted safely, cheaply, and easily without any 
artificial water supply, and without the need to use anything 
that is not to be found on every farm, into first-class humus, 
by composting them. 

Technique. — The modified technique of composting advised 
for treating maize and wheat wastes at the dump is very 
simple, and is given below. It is followed by a more detailed 
explanation of certain points. 

(1) Erect a cattle kraal at the shelling or threshing sites. 

(2) Place the maize husks and cores, or the wheat and 
barley straw, in the kraal to the depth of about two 
feet. 

(d) Keep cattle in the kraals until sufficient dung and 
urine has been dropped by them, and until the depth 
of trampled wastes in the kraal is about 18 inc hes. 
Fill the wastes into the kraal daily as the cattle eat 
and tramp them down. 

(4) Divide the trampled mass in the kraal into heaps Ifi 
feet wide, and over every 9 yards length of the lieups 
spread one or two bags of wood ash (or a third of 
this quantity of agricultural lime), and six bags of 
top soil. 

(5) Fork over the heaps w’ell, working from one end and 
mixing all materials together* Take care to mix the 
saturated materials from the bottom with those on 
the top. 

(6) After about three inches of rain have fallen in 
October or Jfoveinber, build the heaps up into new 
heaps 9 feet wide by 3^ feet high by forking from 
the sides in towards the centre line. 

(7) Turn the heaps once a month, on rainy days if possible 

(except during heavy continuous rainy spells) until 
the end of the rains, when the compost should be 
ripe and ready for carting to the fields and ploughing 
under. 
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It will be clear from the above description that the 
method is extremely simple, and eliminates practically all 
transport of materials, except the small quantity of wood ash 
required. 

It will be most convenient for the subsequent handling 
of the compost if the kraal is made 16 feet, 32 feet or some 
other multiple of 16 feet wide, since the trampled mass of 
wastes and dung has later to be split up into heaps 16 feet 
in width. 

If the kraals are made with a large enough gate at each 
end the straw or maize husks can be drawn into the kraal by 
a hay sweep, and hand labour thereby saved. 

It is thought that it will be best to erect a temporary 
kraal each winter, since after it is filled it can be quickly 
removed, and will then not interfere with the subsequent work 
in which hand labour can be saved by using dam scrapers, 
ploughs, hay sweeps or similar ox-drawn implements for 
assisting in turning the heaps. 

The maize cores should be thinly spread over the surface 
daily, so that they will be well distributed through the mass. 
These may not completely rot down in the compost heap, but 
will become so soft that they will rapidly break down in the 
soil. Where hand shelling is done it will be best to burn 
the mouldy cobs, since these will add little bulk to the 
compost, and their destruction will help to prevent the spread 
of disease. 

The maize stalks and any other handy vegetable wastes 
from neighbouring fields can be conveniently placed in the 
kraal in thin layers daily. A generous layer of at least 12 
to 18 inches depth should be placed in the kraal to start with, 
80 that the urine may l>e absorbed and saved from loss as 
far as possible, since this is a most valuable by-product from 
the cattle because of its high nitrogen and potash content, 
because of the hormones it contains. 

It is not possible at this stage to state what length of time 
the cattle must be kept on the wastes. This can only be found 
out by experience, but it is obviously desirable to discover the 
minimum so that there shall be no large losses of nitrogen 
owing to the surplus of dung and urine. Such a surplus of 
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dung and urine could be profitably employed elsewhere as 
agents for breaking down additional organic matter to humus. 
If the latter is not available then there is no objection to 
keeping the cattle rather longer in the kraal than is strictly 
necessary, and it will assist in speeding up the rotting of the 
compost, and the maintenance of a high temperature. 

The first turn of the heaps laid down above is designed 
to prevent the loss of nitrogen through the denitrification 
which would otherwise take place owing to the compaciing 
of the bottom layer of wastes and dung. Denitrification is 
brought about by the action of certain types of organisms, 
w^hich chiefly work in the absence of air, and this condition is 
brought about by the compacting of a heap by the trampling 
of the cattle. During the ])rocess nitrogen is lost in 
various gaseous forms: as ammonia, oxides of nitrogen, 
and nitrogen itself. In this and in all subsequent turns care 
should be taken to leave the heaps as open and loose as 
possible, and any compact portions should be broken up with 
the fork. Always in turning put the outer and less rotted 
layers inside the heap, and vice versa. 

At the first turn manure drags or vine hoes will be parti- 
cularly tiseful for tearing the heap apart. 

Destruction of Weevils and Diseases This is particularly 

important in the case of maize wastes in order that weevils 
and the spores of diseases such as those of the diplodia group 
shall be killed by the temperature of the interior of the heap. 
For the same reasons in treating maize wastes, if necessary, 
more frequent turns may be given to ensure the develojjment 
of a high temperature in the heap. 

The soil added to the heaps, too, should be taken from 
the immediate area of the shelling dump, so that weevils in 
the grain tramped into the surface may also he killed. 

In composting maize wastes the heaps should always be 
in readiness awaiting the commencement of the seasonal rains 
in October, so that weevils may be killed as soon as possible. 

Comparison with Xndore Composting. — It will be clear that 
in the modified technique described above that the quantity 
of nitrogen supplied in the dung and urine of the cattle cannot 
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be so well regulated so as to avoid waste as in the normal 
methods developed at Indore. A certain amount ot waste 
may take place owing to the use of more dung and urine than 
is necessary and also because some losses of nitrogen by 
denitrification whilst the cattle are in the kraal will probably 
lake place owing to the compaction of the lower layers of 
wastes. 

However, this will be a matter of less importance where 
the farmer has insufficient supplies of organic materials (crop 
wastes, sunnhemp, grass, etc.) for converting into compost. 
Furthermore, experience will soon teach tlie farmer to reduce 
these losses to a minimum by finding the minimum time neces- 
sary for keeping the cattle in the kraal. 

It will })robably be found in y)ractice that the amount of 
dung and urine supplied by the cattle can be reduced below 
the minimum necessaiw for rapid rotting of the compost, 
without unduly slowing down the process. This will 
automatically reduce the kmses of nitrogen to a minimum and 
should even lead to appreciable gains of nitrogen from the air, 
by nitrogen fixation. 

One considerable advantage this method will have in this 
Colony over ihe ordinary Indore composting is that the urine 
will be more fully and more economically employed, since 
urinated soil is not available on most Rhodesian farms in 
sufficient ([uantities, and the urine is usually almost entirely 
lost. This better utilisation of the urine is of considerable 
importance, since it contains much nitrogen and potash and 
important hormones. 

The greatest advantages claimed for the modification are, 
however, that both ox laboxir and human labour are saved, 
and it is considered that these economies will more than 
outweigh ihe possible losses. 

SKCTION II.— EXPLANATORY. 

The process of rotting. What is happening in the heap of conipost. 

, In order to ensure that the composting shall be intelli- 
gently managed, and therefore proceed rapidly and economic- 
ally, it is necessary to know something of what is happening 
in> the heaps during decomposition. 
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The rotting of the waste materials is earned out chiefly 
by certain micro-organisms found in the soil. Of these certain 
fungi commence the process of breaking down the organic 
material, and the bacteria assist and complete the work. In a 
properly rotting heap after the first turn the temperature 
should rise rapidly to somewhere about 130° to 140° F. within 
a few days, and soon after this the materials should be greyish 
white in appearance due to the growth of the white fungus 
mycelium. 

An iron rod should be kept handy to the heaps for testing 
their temperature. If it is thrust into the heap and left to 
heat for a minute, and then pulled out and tested by hand, 
it is possible to keep in touch with the process, and a little 
experience of this test soon indicates when a fresh turn is 
required. An undue drop in temperature usually indicates 
that more air is required, and either too little or too much 
moisture is present. 

Both the fungi and bacteria require a proper supply of 
neater, air and nitrogen j in order to carry on their work; also 
a sufficiently high temperature, and a neutral or slightly 
alkaline medium to work in. 

Water. — Sufficient moisture, but not an excess, is required. 
An excess causes a drop in temperature owing to the slowing 
up of the process. If at any time the heap becomes water- 
logged owing to continuous heavy rains, turning it will 
remove the excess moisture, and assist aeration at the samt? 
time. Excess of water tends to exclude air by packing the 
heap. If the heap become too dry, on the other hand, owing 
to a continuous drought, it may he spread out again into a 
heap 16 feet wide at any time, so as to ensure quick and ample 
wetting by the next rains; and then immediately after the 
rain it should be built up into a heap of the standard sisse of 
3 to 8| feet high by 9 feet broad . 

Air. — An ample air supply is absolutely necessary in order 
to supply the oxygen requirements of the micro-organisms. 
This is regulated by avoiding trampling the heaps when 
building and turning ; by shaking up the materials thoroughly 
at each turn ; by avoiding excess of moisture by giving extra 
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turns during heavy continuous rains as already mentioned; 
by avoiding the use ot excessive quantities of soil; and by 
keeping to the standard dimensions of the heap laid down. 

The experience of the last two years indicates that extra 
precautions are required in this Colony to ensure proper 
aeration of the heap, owing to the packing and temporary 
water-logging of the heaps during periods of heavy rain. It 
is, therefore, recommended that whenever possible one or two 
ventilating clianiiels should be cut in the ground extending 
the full length of the heap and a yard or two beyond the heap 
at either end. If two channels are made they should be spaced 
about three feet apart and they should be made as follows : — 

Cut a channel 9 inches wide and 8 inches deep. Down 
the centre of the floor of this channel cut another one 4 to 5 
inches deep, and about 4 inches wide. Old bricks are then 
laid in and across the upper channel with a space of 3 to 4 
inches between them. The bricks serve to keep the lower air 
(channel from becoming blocked. (See figure.) 



These ventilation channels greatly assist the aeration of 
the heap in that part where aeration is most needed, namely, 
the bottom. The writer strongly recommends that they be 
used on any site which is regularly employed for compost, and 
he considers that even on temporary sites the small extra cost 
and trouble involved will be well repaid by the saving in the 
labour of turning, and by the better quality of the compost. 
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Green wastes should be withered before composting, since 
in the green sappy state they tend to close up the air-spaces 
in the heap, and so reduce aeration. Proper aeration is neces- 
sary not only to ensure the proper progress of rotting, but 
because in the absence of it large losses of nitrogen may take 
place owing to the activities of other types of micro-organisms, 
which attack the nitrogen compounds, and break them down 
to free nitrogen gas, and gaseous oxides of nitrogen. 

nitrogen. — The micro-organisms require a sufficient supply 
of nitrogen for building up into their body protein. Part of 
the organic or combined nitrogen (chiefly in the form of 
proteins) is given off as ammonia during the rotting process, 
but this is absorbed by the soil and is converted into the 
nitrate form by other micro-organisms. 

When the rotting process is finished the micro-organisms 
die, owing to lack of food, and the nitrogen in their cell or 
body tissue is converted by other bacteria in the soil into 
soluble nitrate nitrogen, which is directly available to plants. 

Therefore during this process there is little or no danger 
of loss of nitrogen by leaching by the rains until the process 
of rotting is finished. ^ In fact, when it proceeds properly, 
and there is no excess of nitrogen in the materials, large 
gains of nitrogen may be made from the air, by nitrogen 
•fixation by free-living bacteria, and by the agency of the root 
nodule bacteria of the sunnhemp or other legume grown on 
the heaps. 

In the cattle kraal, however, there are always huge losses 
of nitrogen to the air in the form of gaseous nitrogen and 
oxides of nitrogen or ammonia, and by the leaching of the 
urine, and nitrates by the rain. 

Loss of nitrogen will, however, take place if the ripe 
compost is stored in heaps too long before use. But, this 
should seldom happen to any great extent in this Colony, since 
the process fits the seasons so admirably. The process com- 
mences with the rains, and should finish with the ending 
of the rainy season, and if the compost is then spread and 
ploughed under it is safely banked in the dry soil until the 
following crop is sown. ' 
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The proper supply of nitrogen m regulated by the pro- 
portions of dung and urinaied soil added to the “mix’’ and 
by the ])roportion8 of the crop wastes of high or low nitrogen 
content which are employed. If the normal amount of dung 
is used then approximately 75 per cent, of the crop wastes 
may be of low-nitrogen content. 

If no dung or other source of extra nitrogen is used then 
at least one-third of the wastes should be of high nitrogen 
content. 

Below is a list giving the common farm wastes according 
to the rough classification used above. 


Higli Nitrogen Wastes. Low Nitrogen Wastes, 

(Ij Touny green grass. (1) Maize rubbish of all kinds. 

(2) Soft green weeds. (2) Old dry grass. 

(d) Green sunnhemp, or other (Jf) Spoilt hay and silage. 

legumes. (4) Stalks of sunflowers, cot- 

(4) Legume crop resi<lues and ton, and sunnhemp after 
spoilt legume hays. harvesting. 

. (5) Cereal straw and chaff. 

(6) Thatching grass. 

The farmer will And the analyses of Rhodesian foodstuffs 
published as departmental Bulletin No. 1035 of assistance. 
Any suitable material having a crude protein content of 10 
per cent, or more can be placed in the category of high- 
nitrogen wastes. 

If excess of uitrogeu is present in the compost heap the 
process will j)roceed more rapidly, but loss of nitrogen will 
take place in the form of ammonia or nitrates, and this is 
uneconomic. If there is a shortage of nitrogen in the mixture 
then the process may l>e slowed down vso much that it will not 
be finished in one rainy season. It may assist the farmer to 
mix his wastes economically if it is mentioned that one part 
of green sunnhemp, not more than three months old, with 
three parts of wheat or barley straw without any other 
nitrogen supply, makes approximately a perfect mixture of 
materials for composting without adding any dung. Some 
soil, and wood ashes or lime, would also be required, of coiirse. 
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Crop wastes may be composted in normal time without 
the use of any external source of nitrogen, either in the form 
of dung or any other material, providing the mixture of 
materials contains the proper proportion of nitrogen. The use 
of some anivKil dung is always advised^ however, since there 
is an increasing body of evidence that, besides supplying 
nitrogen, and stimulating nitrogen-fixation, the use of animal 
dung leads to the ripe compost containing certain growth- 
promoting, or stimulating, substances, without wdiich crops 
do not thrive so well, and are not so resistant to diseases and 
pests. Some of these have already been isolated and synthe- 
sised, and several are now marketed commercially for the 
purpose of stimulating the root-growth of cuttings. Such 
substances are known as Hormones. 

Other Sources of Nitrogen. — One of the principal virtues of 
the Indore compost is that no materials except such as are 
present on any farm, on which oxen are used for traction, 
are necessary to make it. 

Inorganic sources of nitrogen, such as sulphate of 
ammonia, nitrate of soda, cyanamide, nitrochalk, etc., have 
been recommended for composting low-nitrogen materials such 
as wheat straw, without the use of animal dung, by various 
writers in the local Press and elsewhere, recently, hut the 
tvriter strongly deprecates their use, save in exceptional 
circumstances, since thereby the cost per ton of compost is 
greatly increased, and this may render the process unecono* 
micaL 

If inorganic sources of nitrogen alone are employed in 
<jomposting, the cost of a 5 tons per acre dressing may rise to 
eomewhere in the neighbourhood of £4 to £5, where only 
low-nitrogen material such as wheat straw are composted. 
The cost of making a 5 ton dressing of rain-watered compost, 
using only farm sources of nitrogen, should hot exceed lOs., 
and should be appreciably lower under favourable conditions. 
Compost of high quality has been made in the Colony for 
Jess than Is. per ton. 

When organic, combined sources of nitrogen such as are 
foii;nd in animal dung, bone-meal, sunnhemp and other vege^ 
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table materials, are properly emploj^ed, tliere should be no 
loss of nitrogen up to the completion of the rotting process, 
but definite gains. 

Ayyar^ has shown, however, that rapidly available 
inorganic nitrogenous compounds such as those mentioned 
above are unsuited to climatic conditions similar to ours, since 
they cause too rapid a decomposition in the early stages, 
resulting in loss of nitrogen. In heaps in the open a loss of 
26-40 per cent, of nitrogen was observed. The use of slowly 
available sources of nitrogen such as bone-meal and dung gave 
even rotting, and reduced the loss of nitrogen to 5 per cent. 

Nevertheless, the householder who cannot employ animal 
dung, or the farmer or market gardener who, for some reason, 
finds it essential to speed up the composting process, may 
employ sulphate of ammonia, nitrochalk or cyanamide as 
their sources of nitrogen. The amount required ‘ will vary 
greatly according to the type of materials to be composted, 
but as a rough guide it may be mentioned that 68.2 lbs. of 
sulphate of ammonia are required to rapidly decompose a ton 
of a material such as wheat straw, or maize husks and stalks, 
which have a low nitrogen content in the neighbourhood of 
0.5 per cent,, or a crude protein content of about 3.0 per cent. 

Where about one quarter of the mixed wastes are of 
relatively high nitrogen content one pound to two pounds of 
sulphate of ammonia per cubic yard of wastes should suffice. 
The actual viinivium amount required must he found, hy 
e»vperience, and if the same mixture of materials is always 
used this is simplified. If ammonia is given off freely during 
rotting then the supply of sulphate of ammonia has probably 
been too generous, and must he cut down in future. If, on 
the other hand, too little sulphate of ammonia has been added 
then the rotting process will he unduly slowed down. 

The same proportion of cyanamide as of sulphate of 
ammonia may be used. About 25 per cent, more nitrochalk 
must be employed, but since it contains 60 per cent, calcium 
carbonate, a parallel reduction in the amount of lime used 
may be made. Calcium cyanamide also contains lime, and 
in considerably greater proportion than in nitrochalk, since 


•Utilisatian of Farm Wastes. Agric. Jour., Madras, Vol. 21, p. 335. 
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it contains a total calcium equivalent of 60 per cent, calciuui 
oadde, or the equivalent of rather more than its own weight 
of calcium carbonate, or agricultural lime. 

To yield about the same weight of nitrogen as 1 to 2 lbs. 
of sulphate of ammonia, 4^ to 9 lbs. of bone-meal (4.4% N) 
are required, and these quantities will suffice for one cubi(i 
yard of wastes, of which about a quarter have a relatively 
high nitrogen content. 

The use of bone-meal is recommended as an artificial 
source of nitrogen for composting, where this is required, and 
particularly where the phosphate content of the wastes, as in 
maize wastes and old dry veld grass, is known to be deficient, 
and where the price is about £6 per ton. 

Becent investigations into the factors controlling the 
manufacture of compost, which have been carried out at the 
Imperial College of Tropical Agriculture in Trinidad, have 
shown that the use of sulphate of ammonia as a source of 
extra nitrogen causes a considerable increase in the acidity 
of the compost heap. This is, of course, undesirable, and it 
is therefore recommended that it should not be used if the 
other materials mentioned are obtainable. 

Other Bequirementii of Micro-organiama. — Vhosjjhates . — The 
micro-organisms carrying out the rotting of crop wastes 
require a certain amount of phosphate to use for building up 
into their body tissue. With a normal mixture of several 
types of crop wastes and residues, there will usually be 
sufficient phosphate for their use. 

Where crop wastes such as maize wastes, and old dry veld 
grass or thatching grass alone, are being composted, there may 
well be a shortage of phosphates, and the addition of a small 
quantity of one of the cheap basic phosphates such as rock 
phosphate may be added with the soil and wood ash. Besides 
phosphates rock phosphate also contains bases, which are 
useful in maintaining the reaction of the compost heap near 
neutrality. The writer has used basic slag at the rate of 1 bag 
per 50 to 76 cubic yards of heap under such circumstances. 


♦Uxperimenta on Compost-Making, by R. Cecil Wood. Rmp. Jour, of 
Rxpsrimsntal Agriculture, October, 1^98. 
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Slag also contains bases, which are roughly equivalent in lime 
value to the same weight of agricultural lime. One bag of 
slag can thus, besides supplying phosphate, replace an equal 
quantity of agricultural lime, or three bags of w^ood ashes, in 
the compost heap. 

Where an external source of nitrogen is also required 
bone-meal may be used to supply phosphate, since it contains 
about 4 per cent, of nitrogen in addition to the phosphate, 
and also lime. Bone-meal contains bases, w’hich are equiva- 
lent to about half its weight of agricultural lime. 

Bases. The jnicro-organisms work most vigorously in a 

medium which is between neutral and slightly alkaline. 

To ensure these conditions basic material such as wood 
ash, agricultural lime, and burnt lime are added to the 
compost heap. The wood ash contains a varjdng proportion 
of lime according to the amount of leaching by rain it has 
undergone. The more it has been leached, the higher is the 
proportion of the lime, since other materials such as the potash 
are lost. Wood ash in Rhodesia contains about 18 to 50 per 
cent of lime (CaO). It also contains about 0.4 to 5 per cent, 
of potash, and the same percentage of phosphoric oxide. 

The ordinary loam soils which are approximately neutral, 
also contain bases, which are useful in maintaining the right 
reaction of the (;ompOvSt. The ordinaiy^ sandy soils are apt to 
be rather acid in reaction, and the sandy vlei soiLs are usually 
very acid. Some of the heavy black vlei soils, on the other 
hand, may contain a very high proportion of lime, and these 
W'ould be particularly valuable for use in compost, since they 
would supply all the lime necessary, as well as the (lay, fungi 
and bacteria. 

Varying Proportiona of Aah and Soil. — In the tables of 
proportions of materials given above the proportions of soil, 
and of lime and wood ash, vary. The reason is that if the 
amount of soil added is reduced below the maximum, then the 
proportion of lime or wood ash should be increased in order 
to adjust the amounts of lime and other bases added to the 
heap. It is better to err on the side of adding rather more 
ashes or lime than is necessary, than to add too little. 
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goil The soil added to the compost heap is required for 

the following reasons: — 

(1) To 8U})i)ly bases such as lime to neutralise acidity and 
maintain the reaction of the process near neutrality. 

(2) To supply clay to form a colloidal film on the surface 
of the waste materials, which assists the fungi rapidly to 
commence their action. 

(3) To supply the necessary fungi and bacteria. 

(4) To temporarily absorb ammonia. 

Where the soil is known to be definitely acid, the propor- 
tion of wood ash or lime should be increased, and that of the 
soil reduced to the minimum found by trial to be necessary. 

Sandy soils do not supply much clay or basic materials, 
and it is recommended that never more than 18 parts by 
volume to 420 parts of wastes should be used, and trials should 
be conducted with less and less to find the minimum propor- 
tion. More lime should be added where sandy soil is employed 
than where loam soil is used. 

Bung Slurry can replace Olay of the Soil. — The lack of clay 
in sandy soils can be corrected by sprinkling a thing slurry of 
fresh dung stirred up in water. If this is sprinkled over the 
materials as the heap is being built, a thin film is formed over 
the surface of the materials, which replaces or reinforces the 
film normally formed by the clay of the soil. This serves to 
assist the fungi to commence their work easily and rapidly, by 
giving them a supply of moisture, and food materials handy 
for their immediate use. 

In the same way when the proportion of loam soil is 
reduced to the minimum, the lack of clay may be n^de good 
by the use of dung slurry. 

Bee ol Bung Slurry always worth while* — The use of the 
dung sluriy^ when building compost heaps can always be 
recommended, since it is eKtremely effective in ensuring a 
quick start of the rotting, and also, more important still, even 
rating throughout the heap. 
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The little extra trouble caused by using it is tar out- 
weighed by the big saving of labour obtained by reducing the 
quantity of soil in the mixture to the minimum. When the 
normal amount of soil recommended for the Indore process is 
used (d() parts by volume in the above table of proportions) the 
soil represents a large proportion of the finished compost, and 
a considerable proportion of the labour employed is required 
for the collection and spreading of the soil, and later in riding 
and carting the rii)e comjiost. 

Beducing the Soil Increases Humus Content. — It must be 
home in mind that such a reduction in the proportion of soil 
used will be followed by a proportionate increase in the pro- 
portion of humus in the ripe compost, and therefore of its 
manurial value. 

The rale of application per acre can therefore be reduced. 
As a rough guide it may l)e stated that if a reduction in the 
soil be made from 36 parts to 18 parts by volume in the 
mixture recommended in Section I., then a 5 to 6 tons per 
acre dressing will be roughly equivalent to an 8 tons dressing 
with the full 36 parts of soil. The economy made in the 
labour of carting and spreading the compost will be obvious 
from the above figures. 

Excess of Soil. — The use of any excess of soil beyond the 
rec(unmended maximum is very inadvisable, since not only 
will it have the disadvantages outlined above, but it will cause 
the heaps to pack more, and air will be excluded; and loss of 
nitrogen will take ])lace by the action of anaerobic bacteria in 
l>reaking down the nitrogen compounds to the gaseous forms, 
ammonia and tree nitrogen. 

Use of Minimum Quantity of Soil. — For these reasons 
farmers are advised to reduce the proportion of soil, especiallj* 
sandy soil, gradually until they find the minimum required, 
and replace the clay and basic material in it, by the use of 
the dung slurry, and increased amounts of ashes or lime. 

To be economic it is essential that the cost of making 
compost shall be reduced as far as possible, and this is one 
way of doing this. 
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The writer has found that, where the soil is a red or 
chocolate loam, half the maximum proportion laid down will 
suffice to ensure good breakdown of almost mature sunnhemp 
and old grass. The finished compost contained 5.3% more 
organi(t matter (loss on ignition) than that made with the 
full quantity of soil. 

Gro88>inoeulation from Older Heape. — Another means of 
speeding up rotting, and ensuring even rotting, is by inocula- 
tion of a heap at the first turn, by sprinkling a small quantity 
of the material from an actively rotting heap about 10 days 
old over the heap as it is turned. The material taken should 
be white with the fungous growth. 

When making the dung slurry, this fungous material can 
be mixed with it, together with some of the wood ashes or 
lime, to make a thin slurry, which is then sprinkled lightly 
over the materials as they are turned. Only a very light 
sprinkling is required. 

In the same way at the second turn, a small amount of 
compost from an actively rotting heap about 30 days old may 
be lightly sprinkled over the materials as they are turned. 
This inoculates the heap with active bacteria. 

When starting compost making, small “pilot^’ heaps 
can be made and watered artificially to provide the requisite 
material for these inoculations. In making winter compost 
these cross inoculations are particularly valuable, since they 
can be carried on from one heap to another successively, and 
this is found to increase very greatly the virulence or activity 
of the strains of fungus and bacteria. 

Oracktng Hard Materials. — Hurd materials such as whole 
maize stalks, cotton stalks, tobacc*D stems and roots, and sun- 
flower stalks, are not easily attacked by the fungi, as they are 
protected by the hard woody ^‘bark*' or outer covering. 

If these are included in the compost heap and it is desired 
to complete the rotting within the four months of the wet 
season, then they should be cracked or crushed, either by 
placing them in a cattle kraal for a week or two, or by placing 
them on a track or road freely used by farm traffics, or by 
rani^i&g heavy roller or culti-packer over them* 
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Where such materials form a large proportion of a 
compost heap there is a greater need to use dung slurry, 
and the full amounl of soil, than for a normal mixture of 
materials. 

Where sunnhemp is composted on the land it is strongly 
recommended that all such hard materials he mixed with the 
sunnhemp in the temporary kraals. This solves the problem 
very simply, and the time and cost of carting will be repaid 
by rapid rotting, and a reduction in the labour of turning the 
heaps at the first turn. 

Combined Uee oi Compost and Phosphatic Fertilisers.— 

Ck)mpost made by the methods described contains only a small 
percentage of })hosphate, and it should be used in conjunction 
with dressings of phosphatic fertilisers. In this way the 
best results from both the compost and the fertiliser will be 
obtained. Particularly in acid soils the humus of the compost 
is extremely valuable in tending to prevent the fixing or 
immobilising of the added phosphates by the soil in a form 
unavailable to crops, by their combination with aluminium or 
iron. Thus the humus increases the availability of the 
phosphates added to an acid soil. It is possible that a reduc- 
tion in the normal rate of applic ation of phosphatic fertilisers 
may be possible where compost is used, but each must test 
this carefully f(»r himself, and no general recommendation 
can be made. 

Many farmers have asked the writer whether the separate 
spreading of the phosphatic fertilisers cannot be avoided by 
mixing the latter with the compost in the heaps. This can be 
done, of (‘ourse, but if the farmer wishes to apply a definite 
amount of phosphatic fertiliser per acre, a carefully taken 
composite sample of the finished compost will have to be 
analysed, if he is to know just how much phosphate he is 
adding per acre. 

The writer cannot recommend this method of applying 
the phosphates with the compost, since he is of the opinion 
that the farmer will have difficulty in regulating the exact 
application of the phosphatic fertilisers at the rates found 
most profitable by experience. 
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Compost and ths Common Crop Biseasos and Pests, — Since 
the compost is made from crop residues the question of 
whether diseases and pests can be carried over from year to 
year through the compost is one of some importance ^ particu- 
larly to the maize grower, who is composting maize residues, 
since the question of the control of the diplodia group of 
diseases is of some moment. 

An enquiry was addressed on this matter to the Director 
of the Imperial Mycologieal Institute and his reply is given 
below : — * 

“Replying to your letter of the 20th March, I believe 
that there would be very slight, and probably no risk, of 
spreading the maize diseases caused by Diplodia zeae and 
Gibberella saubinetii by adopting the Indore method of com- 
posting the stalks, trash, and mouldy cobs, provided the 
material is suitably prepared and the method properly carried 
out. The optimum temperature for the germination of the 
spores of the mycelial growth of Diplodia zeae lies between 
80® and 86® F. and the maximum between 95® and 104®; a 
temperature 10® higher than the maximum if maintained for 
a relatively short period under the conditions of aeration and 
humidity of the fermenting mass would destroy that fungus 
and other pathogenic fungi. In a normal fermentation the 
temperature during the first few weeks may rise to about 150® 
F . and be maintained near that for a considerable time ; such 
a temperature under the moist conditions of the fermentation 
must be rapidly destructive to the pathogenic fungi.^’ 

It wotild appear, therefore, that where compost is properly 
made there is little or no risk of the spread of these diseases 
by its use. The same cannot be said of kraal manure, since 
high temperatures are not maintained throughout the manure 
for any time, and the possibility of danger in this regard must 
be borne in mind. 

Tobacco Diseases.— yince it is known that some of the 
tobacco “spot'^ diseases will withstand the temperature of flue 
curing without being killed, it seems clear that there is danger 
in the use of the tobacco crop residues, such as primed leaf, 
old stalks and scrap, in compost which is to be applied direct 
to the tobacco crop. 
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If, however, the compost in which these minerals are 
incorporated, are applied to the crop (other than tobacco) 
preceding tobacco, there should be no danger of fostering the 
various diseases of this crop by the use of compost, and there 
is evidence that the proper use of organic manure renders the 
tobacco crop more resistant to disease. 

Compost made from other materials, excluding tobacco 
wastes, can be safely applied to tobacco. 

Pests. — The common maize pests, such as the stalk borer, 
ear worm and weevil, will not be able to live in properly made 
compost. 

Eel worm, also, will not live through the composting 
process. 

To sum up the position briefly, it is considered that the 
only danger of spreading plant pests and diseases by the use 
of properly made compost, is in the case of the tobacco crop 
as already mentioned. 

(To be concluded.) 


Deeds, not weeds, should be your goal. 
Cleanliness aids insect control. 
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FlTMKiATIOX. 

Fumigation with hydrocyanic acid gas, more commonly 
known as “cyanide fumigation,” has long been established as 
a standard means of treating various plants, foodstuffs, and 
other })rodu(‘tR, and also buildings, to kill insects. Fumiga- 
tion comprises the exposure of the subjetd 1o gas of a lethal 
concentration in an enclosed space. 

THE GAS AND MATERIALS FRODXTCING IT. 

Hydrocyanic acid (HCN), commonly known as prussic 
acid, at normal pressure is a gas when above 79° F. and a 
liquid below this temperature. The liquid is colourless and 
volatile. The gas is extremely poisonous, invisible, lighter 
than air, and non-iiiflanimable at ordinary fumigating con- 
centrations. It has a smell resembling that of bitter almonds 
— or to the tiimigator the tulour of abnonds is reminiscent 
of HCN. 

Various materials are purchaseable for the production of 
the gas. The containers always hold a large or small quantity 
of HCN in the gaseous form, and care should be taken not 
to breathe any of this when a container is opened. The 
materials generally used for fumigating wdth HCN are 
described below. 

SODH\M CYANIDE, SCLPIirRIC* ACID, AND WATER. 

Sodium (wanide is a white solid procurable in half-ounce 
lumps and is very poisonous. It is hygroscopic, i.e., it 
absorbs inoisture from the air, and should be kept in air-tight 
containers. Sulphuric acid is a heavy liquid which is 
poisonous and (capable of inflicting severe burns and destroy- 
ing clothing and many other articles. It should be kept w’ell 
stoppered to prevent it absorbing moisture from the atmos- 
phere and overflowing. Hydrocyanic acid gas is produced by 
violent reaction when the cyanide is added to acid diluted 
with water. 

LIQUID HYDROCyANIC ACID. 

This is merely the liquified form of HON and is obtainable 
under pressure in steel cylinders holding 75 lbs. It normally 
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boils at 79° F., and should therefore be kept in a cool place. 
At Rhodesian altitudes the boiling point when the liquid is 
exposed would be nearer 76° F. Liquid HCN is usually 
applied by spraying it into the enclosed atmosphere. 

HCN AND DICTOMACEOUS EARTH, “EYKLON.’’ 

In the preparation of ‘‘Zyklon’' the diatomaceous earth 
(Kieselguhr) in granular form is made to absorb a known 
quantity of liquid HCN, and a little tear gas is added as a 
warning. It is then packed in strong tins and sealed. 
^^Zyklon^' should be stored where the tins will not rust, and 
preferably in a cool place. The gas is released when the tins 
are opened and the contents scattered on the floor. 

CALOItTM CYANIDE. 

This is the chemical, Ca(CN)a, and is supplied in air- 
tight tins as powder, granules, flakes, or briquettes. On 
combination with atmospheric moisture it gives off HCN and 
leaves a residue of lime. Calcium cyanide should be stored 
in a dry place. It is applied by scattering on the floor or 
forcing through a special blower. 

THE ENCLOSED SPACE. 

Fumigation may be carried out in a specially constructed 
fumigation chamber, a sealed room, house, or warehouse, an 
animal burrow, the space enclosed by a canvas fumigation 
sheet placed over a tree or other object, or in the soil. The 
enclosed space should be air-tight and preferably fi^tted with 
an oscillating fan or other device for circulating the air. 

THE FUMIGATION CllAMlIER. 

Where fumigation of movable products or plants is to 
be carried out as a routine, a specially constructed chamber 
is by far the most suitable type of enclosure for the purpose. 
It should be situated in the open, well removed from other 
buildings. Preferably, it should be constructed of plastered 
brick, concrete, or metal, with a hard and dry floor and with 
a concrete roof, or with other types of roof over a gas-tight 
oeiling. Other construction materials are satisfactory if they 
not lia1>Ie to warp or shrink, and if they can be painted 
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over when necessary to prevent the escape or absorption of 
gas. Except under justifying circumstances, such as provision 
for gas distribution, no one internal dimension should be more 
than twice any other. 

The chamber should be fitted with a wide door on one 
side and a ventilating window opposite. Door and window 
should be gas-tight when closed, should open outwards, and 
should be openable from the outside. Suitable hinges, clamps, 
and padding should be fitted. Refrigerator-door fittings will 
be found to be satisfactory. As fumigation of living plants 
should not be (tarried out in a strong light, the window should 
either be of opaque material or be fitted with a blind. Glass 
is preferable, as it (‘an be broken from inside to open the 
window if an accident should render such action necessary. 

All absorbent surfaces, including walls, ceiling or roof, 
and floor, should be well coated with paint, tar, or other 
substance impervious to gas. 

In special circumstances, vacuum fumigation chambers 
are used, but these need not be discussed here. 

THE SEALED KOOM OR WAREHOrSE. 

For fumigating products on rare occasions in a room, 
or for fumigating against pests that have become established 
in a room, house or warehouse, the structure can be converted 
into a temporary fumigation chamber. Even a portion of a 
room can be partitioned off with suitable material for making 
a small temporary chamber, but this entails added dangers, 
and is seldom convenient, except when carried out by a pro- 
fessional fumigator who keeps a stock of suitable materials 
on hand especially for the purpose. 

For effective fumigation the preparation of a room, house 
or warehouse must be thorough. All cracks and openings 
must be sealed — as many as possible from the outside. Sealing 
from the outside is especially necessary when the structure is 
being fumigated against pests that have become established 
in it, for such pests are apt to hide in cracks and crevices. 
If these are sealed from the inside, the insects are protected 
from exposure to the gas and are not killed. " Outside sealing 
is necessary for the doors and windows also, as these are to 
be opened from the outside for ventilation after fitmigation. 
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Convenient, though not necessarily the best materials, for 
sealing are: — (1) Strips of paper for pasting over cracks at 
doors, windows, overlaps of corrugated iron roofing sheets, 
and any similar slits. If the paper is thin, more than one 
layer should be used. . Thick paper can be used if the strips 
are softened in water before being pasted on. (2) Mud or 
a pulp made of soaked newspapers for stuffing up holes where 
corrugated iron roofs rest on walls, or for other holes of a 
similar size. (3) Sheets of thick paper for pasting over larger 
openings such as ventilators, unglazed windows, etc. 

All sealing should be completed before fumigating is 
commenced, except the sealing of the door that is to be used 
as an exit by the operator or operators. The material necessary 
for sealing this door should be prepared beforehand so as to 
be ready for application as soon as the door is closed. 

THE ANIMAL BURROW. 

Holes made by rodents or other animals may be fumigated 
in order to kill their occupants. Such fumigation may not 
always be satisfactory, as the extent of the tunnels is not 
known and some animals, such as spring hares, close off a 
portion of the burrow. Possible exits should be blocked up, 
leaving one or more for the introduction of the fumigant. 
The number left open will depend on the kind of burrow and 
the operator’s experience. A convenient medium for bloc^king 
up holes is mud, or, if the hole is large, stones or sacking or 
grass, plus mud. 

THE FUMIGATION SHEET. 

The principal use of the fumigation sheet or tent is for 
the fumigation of citrus trees against scale or other insects. 
These tents are usually marked off in figures, and in con- 
junction with a tape measure when the tree has been covered, 
certain dimensions are taken and the amount of the charge 
of poison determined by reference to a chart. It is not 
proposed to go further into the subject here, as it was dealt 
mth exhaustively by Dr. Bernard Smit as recjently as 1937 
ill Bulletin No. *171 of the Department of Agriculture and 
Bbmtry, Pretoria, Union of South Africa. His farilletin is 
*^The Cyanide Fumigation of Citrus Trees in the 
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Eastern Cape Province, South Africa, and English and 
Afrikaans copies may be obtained from the Government 
Printer, Pretoria, at threepence each. 

The fumigation sheet is also used for the treatment of 
bagged grain. However, carbon bisulphide, although it has 
the added danger of being inflammable and explosive, is 
superior to HCN as a fumigant for grain. A detailed descrip- 
tion of the use of the sheet for this pur])ose does not therefore 
fall within the scope of this paper. 

THE SOIL. 

Fumigation of the soil with HCN is sometimes carried 
out in order to kill subterranean pests such as eelworm or root- 
gallworm, and various insects. As it hardly falls within the 
limits of economic agriculture in Rhodesia at present, details 
need not be included here. The cost would probably be about 
£30 to £70 more per acre for materials alone, depending on 
the degree of control required. 

THE ARRANGEMENT OF ARTICLES FOR 
FUMIGATION. 

In order to obtain the optimum diffusion of gas through 
articles to be fumigated, it is not enough merely to dump 
the articles on the floor. Bundles of plants should be opened 
up and placed on open strip or wire netting shelves. Bales 
or bags of produce should stand apart from each other on 
dunnage and away from the walls. If it should be necessarj^ 
to stack them in more than one layer, dunnage should be 
placed between the layers. Bales of tobac'co should be well 
separated with their stem-end faces exposed to the best 
advantage, and their paper wrapping vshould be removed or 
else well loosened all round. The bottoms of the bales can 
be separated from the paper by interposing piping or strips 
of wood. 

When preparing to fumigate infested rooms, etc., the 
operator should make sure that all w’ater and moist foods are 
removed. Water absorbs HCN gas and, besides reducing the 
amount of gas available against pests, it becomes poisoned. 
The removal of dry foodstuffs, such as meal, is advisable, but 
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ImB necessary. Although it absorbs some gas, the latter 
disappears if the foodstuff is exposed to the air. 

Warehouse refuse should be cleaned up and burned before 
fumigation commences, care being taken not to distribute 
insect pests outside the building when the refuse is being 
removed. All machinery and furniture should be opened up 
to allow entry of the gas. 

PLACING THE CHARGE. 

When all is ready, the quantity of materials required for 
the production of the desired amount of gas should be placed 
or released as described below, and the room vacated in 
deliberate and orderly haste. If more than one or two gas- 
producing units are to be used there should be more than one 
operator — if more than about four units, gas masks should 
be used or other suitable precautions taken. If gas masks 
are available, as they should be, they should be used or kept 
handy for all fumigations. The writer, when fumigating, 
attempts to create an impression of quiet and controlled 
efficiency, all actions being carried out with reasonable 
rapidity, but with deliberate preciaion. This is done partly 
to remind himself of the danger present, and partly to inspire 
confidence in others. 

The method used in employing the different sources of 
HCN gas are described below. The choice of materials will 
depend upon the nature and frequency of the work to be 
performed. A later section entitled ‘Precautions** should be 
studied before each fumigation is comipenced. 

SODIUM CYANIDE, SULPHURIC ACID, AND WATOR. 

Fumigation with HCN produced by the reaction when 
sodium (cyanide is added to dilute sulphuric acid is often 
known as the “Pot Method** of fumigation, as the reaction 
is made to take place in a special earthenware pot or similar 
container. Sodium cyanide of 97-98% purity is advised for 
use in fumigating by this method. The product normally 
obtainable in Bhodesia comes well within this standard. 

< Scidiuin cyanide is sometimes referred to as 129-180% cyanide. 
'!SuiS really refers to the amount of cyanide it contains as 
asinfured with potassium cyanide which was used before the 
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general adoption of sodium cyanide. Commercial concen- 
trated sulphuric acid is of satisfactory quality, and it is there- 
fore wasteful to use the chemically pure acid. Considerable 
heat is generated during the reaction, whicjh is of a fairly 
violent nature. The reacition is expressed by the chemical 
ecjuation: 2NaCN + H 2 S 04 = 2 HCN + Na2S()4. 

The cjuantity of chemicals to use varies with the circum- 
stances, but the chemicals should be used in the following 
proportions and always in the following order, unless special 
apparatus designed for their use in a different order is being 


used : — 

Water 2 fl. oz. 

Commercial sulphuric acid ... 1| fl. oz. 

Sodium cyanide 1 oz. 


Kqui ptnent and Procedure, 

Vessels for generating HCN gas should be of a substance 
that will withstand sulphuric acid and heat. Earthenware 
or heat-resisting glass pudding basins, glazed crocks, wash- 
stand chinaware, wooden bowls or barrels, or c‘ast iron drums 
are useful. Their capacity should not be less than one quart 
for every two ounces of sodium cyanide to be used, otherwise 
the liquid is liable to boil over and become ineffective, besides 
damaging the floor. A fifty-gallon water-tight wooden barrel 
is very useful for generating gas from 15 to 35 lbs. of sodium 
(‘yani<le. An average toilet set water jug will do for about 
8 ounces. The vessel should have a wide mouth to reduce the 
chances of the liquid boiling over, and, for smaller doses 
especially, a narrow bottom helps to ensure that the cyanide 
is covered by the dilute acid. If desired, a loosely fitting 
fluted lid can be used to prevent acid-splash, although this is 
seldom necessary, except in tent fumigation or where chambers 
are so fully ])acked that the generating vessel must be placed 
near to damageable articles. 

Other equipment required consists of a glass measure for 
water and acid, and scales for weighing the cyanide. As 
sodium cyanide can be purchased in lumps averaging half an 
ounce each in weight, scales are not necessary when more 
than several ounces are being used, as the weight can^ be 
obtained by counting the lumps. For fumigation involving 
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several pounds of cyanide, however, counting becomes tedious 
and scales are more convenient. When quantities are small 
the cyanide usually needs to be weighed, for a small error 
might have serious effects if living plants are to be fumigated. 

Sodium cyanide should be used in lumps small enough 
to be covered by the amount of dilute acid necessary for the 
reaction. When small quantities are being used, half-ounce 
lumps need to be broken. When larger quantities are being 
used and half-ounce lumps are not available, large lumps 
should be broken. They should not be broken down too finely, 
however, otherwise the reaction will be too violent. When 
lumps are being broken, care should be taken that no chips 
fly up into the mouth or eyes. All chips that fly out should 
be collected to prevent their being picked up by poultry, 
pets, etc. 

The procedure in starting the reaction is as follows: — 
First, the water is measured and poured into the generating 
vessel. Next, the acid is measured and poured sJowlif into 
the water. This causes spattering, heating of the mixture, 
and frequently even boiling. If there are more than a few 
ounces to mix, the liquid in the vessel should be stirred w^ith 
a wooden stirrer while the acid is being poured. Boiling and 
bubbling up into the operator^ face or elsewhere on his 
person or clothing can thus be avoided. Last, a final look 
round should be taken to confirm that all is ready and that 
no unauthorised persons or animals are present, and, while 
the operator holds his breath, the cyanide should be slide or 
lowered carefully into the vessel and the room va(*ated. The 
reaction takes the form of violent effervescence immediately 
the cyanide comes into contact with the acid. The door should 
be locked and sealed at once. 

As HCN is lighter than air, the generating vessel should 
stand on the floor, or where damage to the floor is to be safe- 
guarded against the vessel cun l)e placed on sand or in a 
shallow bath. Damage to floors may be due to splashing over, 
boiling over, or the conduction of heat through the vessel. 

A convenient method of adding up to a few ounces of 
sodium cyanide to the dilute acid is by sliding it into the 
vessel from a piece of stiff paper that has been folded down 
ihe middle and opened up again, thus forming a channel or 
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chute to direct the cyanide into the vessel. A piece of sheet 
tin bent down its middle line will do for larger doses. If, 
however, there is more than one vessel to be charged, the 
cyanide (jan be put into paper bags and each bag placed on 
the floor beside the vessel into which it is to be lowered. 
The operators then start at the poii:ion of the building farthest 
from the exit and work their way towards the exit, lowering 
ea(*h bag into its vessel as they go, and always keeping each 
other in sight. The acid eats its w^ay through the paper 
before attacking the cyanide, thus delaying the discharge of 
gas for a short while. Although a small leak in the bag will 
allow a little gas to be evolved almost at once, the immediate 
violent reaction is avoided. 

If a longer delay is desired, two bags may be used instead 
of one. The cyanide is placed in the first bag, wdiich is then 
closed, wrapped, tied, and plac'ed in the second bag. As 
sodium cyanide is somewhat hygroscopic- and bec-omes wet on 
exposure to moist air, it should not be weighed and placed 
in paper bags until it is needed. If this is done too early 
the lumps are liable to absorb winter from the air and w’^et 
the bag, thus weakening it and possibly causing it to break 
when it is being lowered into the acid. Such a break may 
lead to the immediate evolution of gas and drive operators 
without gas masks from the room when perha]>s only half 
the vessels have been charged. If the units are large it is 
advisable to make a practice of wrapping the cyanide in paper 
and then in hessian or similar cloth in order to avoid the 
effects of breakage of the paper. 

Whether paper bags are used or not, it i.s safer to luse 
gas masks, provided they fit properly and are in good condi- 
tion. (See section under heading ‘‘Gas Masks.’’) 

Another method where several units are in use is an 
arrangement of string»s to lower or drop the cyanide, whether 
in bags or otherwise, into the dilute acid. Details can be 
worked out by the operator a(*cordiug to the nature of the 
building and the materials available, but in any case several 
trials should be made before the charge is finally set. 

Special designs of apparatus for generating HON gas 
from sodium cyanide and dilute sulphuric acid, and leading 
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it into tents, rooms, etc*., are available but are rather expensive 
unless in use as a frequently repeated routine. 

XIQUID HYDROCYANIC ACID. 

As stated before, liquid HCN, or “liquid cyanide/’ is 
obtained in steel cylinders. When full these weigh about 
275 lbs. each and contain 75 lbs. of HCN. In the past there 
have been certain difficulties in transport and storage of liquid 
cyanide, but some of these have now been overcome. 
Facilities for the use of the liquid for occasional small fumiga- 
tions in Southern Rhodesia are not yet satisfactory, but for 
orchard work or large-scale or frequent fumigation the 
methods available are simple and up-to-date, Details are 
given by the African Explosives and Industries, Ltd., in their 
booklet “Liquid HCN for Citrus Fumigation,” a copy of 
which any one considering the use of this liquid should obtain. 

Equipment and^ Procedure. 

A special portable applicator is used in conjunction with 
cylinders of liquid cyanide. For fumigating (dtrus trees or 
for other w^ork involving numerous small dosages this 
apparatus simplifies the work very considerably. It consists 
of a reservoir for the liquid, to which is attached a hand- 
operated measuring ffUmp connected with a delivery pipe and 
nozzle. The dose to be given is measured by the number of 
strokes made with the pump. The liquid is sprayed into the 
enclosed space through the nozzle and evaporates rapidly. 

Liquid HCN needs to be stored in a cool place and in 
hot weather it should be cooled before cylinders are opened. 
As it is liable to deteriorate, no more than is required for a 
few months should be purchased at one time. 

HYDROCYANIC ACID AND DIATOMACEOUS BARTH. 

The only substance of this kind known by the writer to 
be obtainable locally is “Zyklon,” of which the nature has 
already been explained. Mere exposure of this substance to 
the atmosphere by scattering the granules on the ground or 
floor results in the evaporation of gas. The small admixture 
of tear gas acts as a deterrent to people entering before 
ventilation is complete. “Zyklon” is very convenient for 
nmt types of fumigation, but for occasional small-scale work 
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it has the disadvantage that it is packed in tins containing 
4, 8, 12, U> and 40 ounces of HCN, and therefore for the 
fumigation of a room calling for six ounces, either a 4 oz. 
tin must be used with a longer exposure, w’hich is often incon- 
venient or misatisfactory, or an 8 oz. tin must be used. For 
large numbers of constantly repeated doses of fixed quantity, 
the makers may be prepared to vary theii present j)ractice. 

Those who prefer to fumigate with “Zyklon’’ should 
study the subject in the latest booklet that may be obtained 
from the suppliers, namely, The South African Fumigation 
Co.- (IMy.) Ltd., Durlmn. whose local wholesale distributors 
are Messrs. Harrison & Hughson, Ltd., Salisbury and 
Bulawayo. 

Equi pvivut n7f(l /* rove flu re. 

As “Zyklon'* has to be scattered after the release of 
HCN gas has commenced, the use of a gas mask is especially 
desirable, particularly when larger tins are being used. Gas 
masks are essential if more than two tins are required, unless 
some special arrangement can be made for spreading the 
charged pellets of which ‘‘Zyklon’' consists. 

A suggestion for such an arrangement might prove of 
value in (jonnection with the use of “Zyklon” in fumigating 
< hambers. This would involve the fitting of one or more trap- 
doors in the roof, a tin cone to be fitted under each trap- 
door. The pellets can then be poured over the cone and these 
become distributed while the operator is in the open air. The 
trap-door can then be closed while the next tin of ‘‘Zyklon” 
is being opened. If the gas concentration required is heavy, 
concentric cones can be fitted, the outer one being cut off 
at the top so that some of the pellets will go through to the 
inner cone. The outer cone should be larger and constructed 
with a greater spreading capacity. Care should be exercised 
not to breathe the gas that might escape when the trap-door 
is opened to admit a second or subsequent tin of ^‘Zyldon.’’ 

For the straightforward fumigation of a room with one 
tin of ^‘Zyklon,*’ first prepare the room and contents as 
previously described. Next, in the open air, pierce the lid 
of the tin with a sharp heel of an axe or chopper to allow 
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the free gas under pressure to escape. Then with a hard blow 
of the chopper, make a deep gash in the lid and twist the 
blade to enlarge the opening. All this should be done in 
the open air with one’s back or side to the wind. The escaping 
gas must not be breathed into the lungs. (Escape of gas can 
to a large extent be prevented by exposing the unopened tin 
to low temperature for an hour or more. Most of the HCN 
will then be in the liquid form, absorbed by the pellets of 
earth.) The opened tin should now be carried into the room, 
the contents scattered over the floor, the room vacated, and 
the door immediately locked and sealed. Two tins may be 
handled in the same way, provided they are carried into the 
room and emptied together. Where gas masks are being worn 
by operators familiar with their use and abuse, the tins may 
be opened inside the room. 

C.iLCITJM CYANIDE. 

Whether in the form of dust, flakes, granules, or 
briquettes, calcium cyanide relies on atmospheric, moisture for 
the liberation of HCN gas. The reaction occurs according to 
the chemical equatimi : Ca(CN )2 + H20=2HCN + CaO. (The 
CaO, or quicklime, rapidly combines with more atmospheric 
moisture to form slaked lime, which in turn takes up atmos- 
pheric carlwn dioxide becoming carbonate of lime.) If the 
moisture present is not sufficient for the reaction, it can be 
added to the atmosphere of the enclosed space by the atomisa- 
tion of water through a fly-spray gun. Unlike the preceding 
fumigant, cahdum cyanide is easily divided into smaller 
quantities than supplied in a container. If the container is 
then properly closed the fumigant remaining in it will keep. 

Calcium cyanide, is supplied in two main chemical forms, 
one generating about half as much HCN as the other. The 
first is represented by “Cyanogas,'' usually procurable in the 
granular or in the powdered form. The other is represented 
by the “Calcid'^ products, usually sold as briquettes but also 
made in other forms. Trade literature on ^‘Cyanogas'* i» 
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obtainable from Messrs. Fraser & (yhaliners, Salisbury and 
Bulawayo, and on “Calcid’’ products from Messrs. Harrison 
& Hu^hson, Salisbury and Bulawayo. 

E(jv i p m enf a n d E voced a re . 

(Granules, jjowder, or flakes, are simply scattered tbinly 
on the floor of the enclosed space, no equipment being 
recjuired. The gas comes off fairly quickly, but in small-scale 
fumigation the dose can be applied with comparative safety 
without a mask if one works speedily and does not inhale tlie 
gas. If the floor is wet, as may happen in a green-house, the 
water should be mopped up and the material sprinkled on 
sheets of paj)er. 

The powder form is well adapted for forcing into rodent 
burrows and similar tunnels by means of a special pump. 
The distribution of gas obtained by this method is tar superior 
to that obtained by merely throwing in the fumigant at the 
entrance. The moisture in the burrows is practically always 
sufficient for the evolution of HCN. 

The bricpiette form needs to be powdered before aj)plica- 
tion, and different sized grinding and blowing machines are 
made for the jmrpose. As each bricjuette evolves a known 
quantity of gas, measuring is accomplished by counting the 
briquettes. This is of advantage, especially when large 
numbers of small doses are to be applied, such as in citrus 
fumigation. 

MEASTTIIEMKNT OF THE ENtH.OSED SPACE. 

Before working out the dosage, one needs to know the 
cubic contents of the enclosed space, as dosages are <Tilculated 
on the amount of gas nec essary for 1, ()()() cubic feet. 

For a square or rectangular room with horizontal floor 
and ceiling, simply multply length by breadth by height, all 
in feet, and the resulting figure will be the number of cubic 
feet enclosed. 

For a room with a lean-to roof as shown in cross-section 
in Fig. 1, h, add the number of square feet in the rectangle 
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Fig. 1 . — Cross sections of rooms having: a Ridged roof and opposite walls 
of equal height; h Lean-to roof; c and d Ridged roof and walls of 
unequal height; * Conical roof and circular wall. 


A to the number of square feet in the triangle B, and multiply 
the result by the length of the room in feet. (The area of 

X 

triangle B is ^ 7 »), 

For a room with a ridged roof and side walls of equal 
height as in Fig. 1, add the number of square feet in the 
reotangle A to the number of square feet in the triangles B 
aud C, and multiply the result by the length of the room in 

feet. (The areas of triangles B and C respectively are ^ x z 

:apd -j-x z, or the sum of their areas is^^-^ x z. If the 
roof has an even span, the two triangles will have equal areas.) 

a 
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For a room with a ridged roof and side walls of different 
heights, add the numher of square feet in the rectangles and 
triangles A, B, C and D, as in Fig. 1 c or d, and multiply 
by the length of the room in feet. 


For a circular room with a coni<ial rool such us a rondavel 
or Kaytor hut as in Fig 1, c, where d = diameter, hi=height 
of wall, and h 2 =the difference between the vertical height 
from door to apex and the height of wall, use the formula 


11 X d X d X hjj) 


which is a modified combination of the 


well known foimulae : pi r* A and i pi h. 


If the roof is of thatch it should be covered by over- 
lapping tarpaulins tied tightly under the eaves, and an 
arbitrary 20% should be added to the dosage to allow for 
penetration into and absorption by the thatch, and for the 
extra space occupied by it. For instance, to arrive at a figure 
for a thatched rondavel 10 feet in diameter with walls 8 feet 
high and with a vertical distan<^e of 14 feet from the tloor to 
the apex, the above formula should be used, giving: 

11 X 10 X 10 X (8 4 - i of 6) 

14 cubic feet. 

= 11x100x10 
cubic feet. 

14 

=786 cubic feet. 

Add 20% allowance for thatch =7 86 + 157=94*5, or for practical 
fumigation purposes, a round figure of 1,000 cubic feet. 

For a circular room or receptacle with a flat roof, such 
as a silo, tank, or drum, use the formula. 


11 X diameter x diameter x height. 
14 

which is derived from the formula, pt r* h 


{To be concluded,) 
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Use of Locust Bait. 

SOME AMENDMENTS TO PREVIOUS SUGGESTIONS. 


In view of later experience, the following amendments 
can now be made to the suggestions in an article, A Poison 
Bait for Young Locust Hoppers,” published in the February 
number of The Rhodesia AgricAiHural Journal of last year, 
and reprinted as Bulletin No. 1059 of the Department of 
Agriculture ; — 

1. The poison to be added to 98 lbs. of maize meal 
remains the same, namely, two jamnds of jiue arsenite of 
soda. Approximately the same proportions are obtained 
when using a 1 lb. coft'ee tin filled with poison for every bag 
of maize meal. 

2. The amount of water to be added to 100 lbs. of dry 
bait should be increased to 12 or more gallons. This amount 
of water tends to cayse lumps to form in the bait and these 
should be broken up by hand. Lumps are extremely 
dangerous and are a waste of bait, but it must be borne in 
mind that even without lumps the bait is dangerous to stock 
and vegetation. Squeezing bait in the hand as a test for 
moisture is not satisfactory when maize meal is being used as 
the carrier, but applies to fine bran. 

(In the bait now obtainable in the Union of South Africa 
water is added to the extent of two to three times the weight 
of the dry bait.) 

S. The seed-sowing method of spreading the bait has not 
heen found satisfactory tinder Rhodesian conditions. A 
straight-arm, forceful^ forw^ard side-swing releasing a small 
handful of bait is mu(*h more effective. As much bait as 
possible must be made to stick to the plants, that which falls 
on the ground not being very effective against Red lioeust 
hoppers* 
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4. Emphasis should he placed on the instruction to bait 
the foliage around a swarm as well as that on which the swarm 

may he feeding or resting. When lh(' swarm is densely 
crowded this is cAen more important, and a larger surrounding 
area sliould be baited. 

0. The baiting of a swarm as soon as it commences to 
hatch is not always desirable, except, jiossibly, in lands where 
the hoppers (‘an be easily seen. Early baiting is preferable 
for large swarms, but small swarms may be hdt for a day or 
two until they lu^giii to eat freely. 
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Rhodesia Weather Bureau. 

JANUARY, 1939. 

Preniire. Mean barometric pressure was generally about 

0.6 millibars above normal. 

Temperature. — Mean maximum temperatures were from 
1 — 2® below normal in most places and mean minimum tem- 
peratures were about normal. 

Humidity in terms of dew-point was about normal. 

Bainfall and Weather.— The country was covered by 
equatorial air during the first fortnight and in the absence of 
major pressure movements the weather was of the thunder- 
storm type. An invasion of air from the South Indian Ocean 
took place during the third week of the month and compara- 
tively fair weather was experienced from the 16th — 24th. 
This air was replaced by air of equatorial origin on the 24th 
and thunderstorms continued to the end of the month. 


Station. 

Inches. 

Normal. 

No. of Days. 

Beitbridge 

2.27 

3.21 

4 

Bindura 

9.97 

7.39 

23 

Bulawayo 

4.92 

6.61 

10 

Chipinga 

6.98 

10.38 

19 

Enkeldoorn 

5.01 

7.63 

13 

Fort Victoria 

2.78 

6.14 

14 

Owaai Siding 

8.61 

5.41 

17 

Gwanda 

2.68 

6.63 

5 

Gwelo 

3.84 

6.99 

18 

Hartley 

4.68 

7.74 

20 

Inyanga 

8.22 

9.92 

22 

Marandellas ... 

9.78 

8.56 

20 

Hiami 

.. 10.76 

8.26 

23 

Mount Darwin 

9.61 

8.26 

15 

Mount Huza 

.. 10.46 

14.59 

23 

Mtoko 

8.90 

7.77 

16 

Hew Tear’s Gift 

5.48 

7.66 

14 
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Station. 

Inches. 

Normal. 

No. of Days. 

Nuanetfli 

4.26 

4.33 

5 

Plumtree 

0.83 

6.30 

14 

Que Que 

. ... 6.08 

6.83 

17 

Rusapi 

6.90 

7.56 

13 

Salisbury 

9.47 

7.37 

21 

Sbabani 

. ... 0.77 

6.87 

8 

Sinoia 

. ... 8.86 

8.14 

24 

Sipolilo 

9.17 

8.52 

20 

Stapleford 

. ... 10.43 

16.81 

23 

Umtali 

r).52 

8.11 

17 

Victoria Falls 

.0.15 

6.95 

15 

Wankie 

1.94 

6.49 

11 

Abercorn 

8.12 



16 

Balovale 

10.83 

— 

20 

Broken Hill 

13.97 

. 

23 

Fort Jameson 

10.64 

— 

23 

Fort Rosebery . . . 

6.69 

— 

19 

Tsokii 

5.26 

— 

13 

Kalomo 

10.42 

— 

18 

Kaiicbiudu 

3.16 

— 

8 

Kapiri Mposhi ... 

8.84 

— 

18 

Kaseiupa 

9.78 

— 

21 

Livingstone 

5.34 

— 

17 

Lusaka 

... 11.21 

— 

23 

Maukoya 

6.83 

— 

11 

Mazabuka 

... 12.67 

— 

21 

Mkusbi 

7.79 

— 

21 

Mongu 

... 13.47 

— 

22 

Mpika 

... 13.64 

— 

23 

Mporokoso 

9.47 

— 

25 

MufuHra 

... 11.30 

— 

26 

Mumbwa 

9.05 

— 

25 

Mwinilunga 

... 10.36 

— 

24 

Namwala 

... lO.OT 

— 

1« 

Ndola 

... 13.19 

— 

24 

Petauke 

9.23 

— 

22 

Senanga 

5.04 

— 

IT 

Sesbeke 

3.68 

— 

15 

Solwesi 

... 14.16 

— 

28 
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Southern Rhodesia Veterinary 
Report. 


DECEMBER, 1938. 


DISEASES. 

Anthrax was diagnosed on the farm Umgambi, Victoria 
district. Mortality: one head of cattle. 

TUBEltCUElN TEST. 

Twenty-seven hulls and heifers were tested upon impor- 
tation with negative results. 

MALLELX TEST. 

Twenty horses and 12 mules were tested during the 
month. Jso reactions. 

IMEOKTATIUAS. 

From Fnited Kingdom: Bulls 1, heifers 2 , 

From Union of South Africa : Bulls 26 , horses 17, mules 
1*4?, sheep 1,260. 

From Bechuanaland Bndectorate : Sheep 160. 
EXPUiriATlDNS. 

To Union of South Africa: Oxen 22, horses 3. 

To Northern Khodt\sia : Sheep 44. 

To Portuguese East Africa: Oxen 175, calves 6. 

EXlMBiTATIONS M ISCEJiLAXKOUS. 

To United Kingdom : Chilled beef quarters 3,337. 

To Northern Rhodesia : Beef carcases 389, mutton 
carcases 22, pork carcases 2, ^eal carcases 14, 

To Belgian Congo: Beef carcases 90, mutton carcases 18, 
veal carcases 74, pickled beef 8,»58fi lbs. 

JIfenf Producti^ — From T4iehiff\ Factor}!, 

To Union of South Africa : Corned beef 89,136 lbs. 

B. L. KiN<t, 

Acting Chief Veterinary Surgeon, 
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Southern Rhodesia Veterinary 
Report. 


JA^U^AKV, 1931). 


DISEASES. 

^0 fresh (mtbreakh of s(‘he(lulp(l diseases. 

TEJiEllCrJilxN TEST. 

Six head were lesled upon importation with iieguti\e 
results. 


AJAI.LEIA TEST. 

TwelAe horses and f) donkeys weie tested during the 
month. There \>ei'e no reactions. 


l-MlMJinATKLNS. 

From Union oi South Africa : JUills 1, horses l!Lf, donke\s 
b, sheep 

From Bechuanaland J’rotccturaie : Sheep o(j3, goats hO. 

EXPOKTATIUNS. 

To Aortheni Khoelesia : BulLs IS, ccnvs 18, calves G, 
pigs 4. 

T(» Fortuguese East Alrica : (.’attle (S3 head, goats 41). 

EXPOJtTATIUXS-^ MISCELEAAEOUS. 

To United Kingdom : Chilled beef quarters 3,074. 

T(» A^)rtheni Eliodesia: Beef carcases 41], mutton 
carcases 35, pork carcases 0, veal carcases 6, tripes 2,25() lbs., 
tongues 791 lbs., hearts 1,G75 lbs., livers 149 lbs. 

To Belgian Congo; Beef carcases 152], mutton carcases 
16, veal carcases 17, tongues 313 lbs. 

To Union of South Africa; Corned beef 74,216 lbs., 
rolled beef 180 lbs. 

To Bechuanaland Protectorate : Corned Beef 2, KM) lbs. 

S. A. MvicinL, 

Chief Veterinary Surgeon. 



LOCl’ST REl'OKT. 


L>46 


SOUTllEKN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. T4. January, 1939. 


Winged swarms of the Red Locust [AornadacvLs septem- 
jaiiciata, Serv.) have been reported from the following districts 
during the month of January, namely: Lomagundi, Darwin, 
Mazoe, Mtoko, T^mtali, Bikita, Victoria, Ndanga, Gwanda 
and Beliiigwe. All the swarms were in breeding condition 
and pra(*tically all were engaged in egg-laying. 

Hoiipers have appeared in ilie districts of Lomagundi, 
Darwin, Mrewa, Inyanga, Melsetter (Chipinga), Bikita, 
Charter, Ndanga, (>Jubi and Belingwe. 

The hoppers are being destroyed in all accessible locali- 
ties. 

The position generally appears to be very similar to that 
obtaining during January, 1938, although rather fewer 
reports of locusts have been received. Hatchings appear to 
have commenced nearly two weeks earlier during the present 
season comj)ared with last year. 

Rcpert W. Jack, 

Chief Entomologist. 



NOTICE 

The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Xditor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Shodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Bhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


< Date 19 

To the Secretary, 

Department of Agriculture and Lands, 

Salisbury. 

Please enrol me as a subscriber to the ''Rhodesia Agricul- 
tural Journal” for one year from 

19 , for which I enclose 

Name 

Full Postal Address 


iPiMBS* write diatiaelly 
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{Assisted hy the Staff of the Agricultural Department), 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XXXVI.] Apiiil, 1939. [Xo. 4. 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor y Department of Agriculture^ Salisbury, Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Worksy Ltd,, Box 431, Salisbury, 


Pricet lor Baconers The Minister of Agriculture and 

Lands has approved in terms of section 24 of the Pig Industry 
Act, 1937, of the following minimum prices fixed by the Pig 
Industry Board to be paid for pigs sold for slaughter, of which 
the carcases are liable to grading under the said Act, with 
effect from the 10th March, 1939: — 

Bacokers. 

Grade A (Selected) 5d. per lb. live weight. 

Grade B (Choice) ... 4|d. per lb. live weight. 

Grade C (Standard) 4d. per lb. live weight. 

provided that a deduction of one-eighth of a penny per lb. 
from the aforementioned minimum prices may be made on 
all pigs which, in the opinion of the Government grader, 
show — 
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(rt) deficient bellies; 

[b] seedy cut; or 

(c) deficient hams. 

Soil Samples lor Analysis. — A number of farmers, chiefly 
tobacco growers, have made enquiries recently concerning the 
correct manner of taking soil sami)le8 tor analysis. Bulletin 
758 is available free of cost to farmers in the Colony, giving 
full instructions for taking representative samples and also 
particulars of what information should be submitted with all 
samples sent in. It should be noted that soil samples must be 
sent carriage paid to the Chemistry Branch, Department of 
Agriculture, Salisbury. A partial analysis sufficient to deter- 
mine the suitability of the soil for particular crops and advice 
concerning fertiliser treatment are provided free of charge 
for bona fide farmers in Southern Rhodesia. 

It must be clearly understood that for a soil analysis to 
be of any value the sample submitted for the purpose should 
be as representative as possible of the area under considera- 
tion. A few^ handfuls scraped at random from the most con- 
venient spot are not only useless for a fair test, but are liable 
to mislead the Chemist when he gives fertiliser and cultural 
advice for the land of which they are intended to indicate the 
general character. A report given upon a soil sample taken 
in a haphazard fashion may be worse than useless. 

For each land of the same type a mixed sample from the 
top 8 inches of soil at least six different spots taken as 
'explained in the Bulletin is sufficient, provided the samples 
are thoroughly mixed. About 5 lbs. of the mixed sample 
should be sent in for each analysis. 

Oharges for Analysis. — The following charges apply for 
analysis by the Chemistrv^ Branch. Samples must be 
delivered carriage paid to the Chemistry Laboratory, Salis- 
bury, and the charges for the analysis must be paid in advance. 

Partial analysis of soil samples from bona fide 
farmers to determine suitability for crops 
and/or to make manurial recommendations... Free 
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OoDiplete analysis of soil sample, including report 

and recommendations £4 4 0 

Partial analysis of any unregistered fertiliser or 

feeding stuff: For each constituent 0 15 0 


Partial analysis of any registered fertiliser or 
feeding stuff, taken according to provisions of 
l^'erti Users, Farm Foods, Seeds and Pest 


llcmedies ( )rdinance 1 1 0 

</\)mple1e analysis of any unregistered fertiliser or 

feeding stuff 3 3 0 


<j)mj)h‘te anal\^is of a registered fertiliser or 
ftM‘ding stuff, taken according to provisions of 
F\*rtilisers, Farm Floods, Seeds and Pest 


Kemedies Ordinance ... 4 4 0 

Atki lysis of water for agricultxiral purjHXses 0 10 0 

liimeslone: Fstiinatioii <d lime content 0 10 6 

Iiimeston(‘: (k)mpl(‘te analysis 110 

Milk, cream or hiitter : For each constituent 0 10 G 

Milk, cream or butter: Oomjdete analysis 1 1 0 

Cattle dips 0 10 6 

Viscera of animals: Arsenic f) 10 6 

Viscera of animals: Stychnine, cyanide, nitrates 

or copper 1 1 0 

Viscera of animals: (ieneral examination for 

poisons (depending on time involved) ... from 3 3 0 


Clean up in April. — Agricultural cleanliness operations for 
April and May appear to be ratlier like an autumnal “spring 
<deaning,*’ but it must be remembered that most of these 
operations mean less work later and prepare for better crops 
the following season. Uprooting work is easier and more 
effective if done before the soil becomes dry and hard. 
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Clean out tobacco grading and bulking sheds, etc.,« 
regularly and burn or compost the refuse without delay. As 
soon as the crop is marketed, clean these buildings thoroughly 
and treat them with hot limewash. Clean out curing barns 
within a month of their last firing. Uproot tobacco stalks 
while the soil is still soft, so that fewer large roots are left 
behind to produce re-growth. Burn them when they are dry 
enough. Check up tobacco seed-beds for re-growth or young- 
plants that have come up since the beds were dug over. 
Destroy that healthy looking tobacco plant that has come up 
next to one of the walls of your sheds. 

When cutting maize for stocking, cut as low as possible 
so that the remaining portions of the stalks can be properly 
buried by the plough. This helps to prevent the emergence 
of stalk borer moths in the planting season. The stook refuse 
can be suitably disposed of not later than November. 

In the orchard and garden collect and destroy stung or 
fallen fruits to avoid breeding fruit flies and False Codling 
Moth. Remove all old cruciferous plants such as cabbage, 
turnips, stocks, alyssum, etc., as thej^ encourage Bagrada Bug, 
a pest of crucifers that become increasingly severe during the 
dry months. 


Cleanliness Aids Insect Control. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


By Chas. K. Biiain, M.A., D.Sc., Director of Agriculture. 


PART IV. 


TWO DANGEROUS GARDEN SHRUBS. 
Earn. Ayocynaceae , 


Thevetia neriilolia Juss , — A uiuch-brunched shrub up to 
15 feet high with narrow glossy leaves and tubular, twisted 
yellow flowers. The fruit is up to 2 inches in diameter and 
contains one or two seeds. (Fig. 28.) It is a native of tropical 
America and is very poisonous. One \vriter states that a boy 
who ate a single set*d commenced vomiting within half an 
hour and died convulsed w'ithin two hours. One can see this 
plant growing in some of our school-grounds without any 
warning as to its dangerous character. 

Herium oleander L, — This plant, commonly known as 
Oleander, Ceylon Rose, etc., is common in gardens. Two 
varieties, the white and the pink flowered are about equally 
common and equally poisonous. (Fig. 29.) The leaves, bark 
and wood have been known to be extremely poisonous to man 
and animals for centuries. There are numerous records of 
cases of poisoning both in South Africa and in Asia, where 
the plant grows wild. A number of soldiers died as a result 
of using Oleander sticks as skewers to cook meat over a fire. 
A puppy died within half an hour of having chewed a stick 
of Oleander when romping with a child. It has been stated 
that a single growing top of a plant proved fatal to horses 
and cattle and that fowls, ducks, geese, goats, horses and cattle 
have been poisoned by Oleander. The plant contains two 
drugs which act very much like digitalis and death is due to 
heart failure and paralysis of the breathing muscles. Stimu- 
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lants such as alcohol or strong coffee should be given and 
medical assistance sought immediately if poisoning from 
Oleander is suspected. 

The Gloriosa UHiee. Fam. Liliaceae * — Two species of 
Gloriosa occur (‘ommonly in the country, usually flowering 
on the watershed in March and April. Both gro^v from tubers 
and usually have cdimbing stems and leaves wdiich terminate 
in tendrils. They grow to perfection on the large termite 
mounds near river banks and are then usually found 
scrambling over the trees and shrubs up to a height of six to 
eight feet. When grown in less favourable (‘onditions they 
may grow’ as single stems only about eighteen inches high. 
The flow’ers vary from plain yellow’ to bright red and yellow’, 
or even deep purplish red and yellow’. T1\e three sepals are 
exactly like the petals, and for tliai reason the six together 
are called the perianth. There are six stamens and the pistil 
bends at right angles to the tip of the ovary. The tw’o sj>eeies ‘ 
are very similar, but in Glorioaa superha Linn the edgt‘8 of 
the perianth segments are folded and twisted (Fig. 80.), 
whereas in G. vir^scevs Lindl. they are vsmooth and flat. 
G, superha is common in India, where it is stated that all 
parts of the plant contain a deadly poison known as superbine. 

Physalis minima Liim. Fam. l>olan(iceae~V\\\^ is com- 
monly called the wild Cape (iooseberry, as it is closely related 
to the cultivated species w’hich is Phifsalis peruviana Linn. It 
is a common weed with the erect steins much braiudied and 
varying in height from a few inclies up to 2 feet. The stems 
are prominently ridged and often ])urplish in colour. This 
plant is not hairy like the cultivated variety; the flow^ers are 
very small, yellowy often wdth a purplish centre, and the 
fruiting (jalyx is usually about an inch long, w’ith prominent 
veins which are generally tinged with purple. The fruit is 
not used as it has a disagreeable odour and taste (Fig. f31). 

ITicandra physaloideg Gaertn. Fam. This is 

one of the commonest w’eeds of gardens and farms in Southern 
Rhodesia. Plants only a few inches high can be found flower- 
ing on hard roadsides, but w^hen the conditions are favourable 
huahes up to five feet in height are common. The large flowers 
(Fig. 32) are white with pale mauve or blue margins and 
with five deep royal blue spots in the bottom of the bell. 
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As the seed berry develops the inflated calyx expands until it 
looks somethin^’ like a Cape Gooseberry fruit, and this 
aecouiils for the scientiflc name physaloides. This plant, 
which is a native of l^*ru, is now common in most tropical 
and sub-tropical c.ouniries. 

Cosmos bipinnatus Cav. Fam. Coinpositae . — This is a 
garden flower which has taken possession of roadsides, railway 
strips and waste land near towns in this country and is looked 
upon as a weed by many people. The abundance of pollen 
produced when the plants are in full flow^er is said to be a 
common cause of hay-fever (Fig. 33). The golden-flowered 
variety is known as (U)snws .ntlphureus Cav. 

Nymphaea capensis Thunb. Fam. Nym pluraceae , — This is 
the only waiei-lily commonly found in the streams of this 
counh'v. It has hecm known for many years by the name 
.V. strllaia W’illd. During a botanical expedition arranged 
by tlie Swedish Botanical Museum in 1936, however, a 
number of the old names of the jdants of Southern Africa 
were investigated and it was decided that the old name given 
by Thunberg in 1794 to 1800 had to be retained for this 
water-lily. It is a most variable ))lant. The flowers vary from 
2 to 10 inches in diameter and may be white, blue, purple or 
rose in colour. Some are fragrant and others have no scent. 
The leaves likewise vary from a few inches up to a foot in 
diameter (Fig. 34). The vsmall snails which are responsible 
for the infective stage of the bilharzia organism are very fond 
of the stems and undersides of the leaves of this plant. 


Cleanliness Aids Insect Control. 
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Three Important Strawberry 
Diseases 


By J. C. F. Hoi-kiks, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 


Now that growers are preparing to plant out runners for 
the coming season, it is of great importance that the symptoms 
and development of certain diseases of strawberries should 
be understood. 

It is sad to relate that owing to the depredations of these 
diseases, it is almost impossible to-day to purchase large, 
sound and good flavoured strawberries in Bhodesia. Some 
years ago the famous “ Vumba ’’ variety, as it is known, 
produced fruit of excellent flavour and size and good carrying 
qualities. To-day, owing to degeneration of the original stock 
caused by virus diseases, small, sour, poorly flavoured fruit 
only is produced. 

For many years the gradual degeneration of this variety 
was attributed to attack by mildew, the symptoms of which 
generally mask those of the virus diseases. It is only in 
the last two years that it has been possible to find time for 
the trouble to be investigated, and it is now known that in 
addition to mildew, two serious virus diseases, known as 
* ‘yellow edge” and “ severe crinkle,” are widely distributed 
in the Colony. 

Strawberries are still marketed in fair quantity and some 
growers report high yields in their crops, but the fruit pro- 
duced by the varieties which are apparently virus-resistant 
compares very unfavourably with that grown eight or ten 
years ago. 

Mildew also causes serious losses annually but may be 
controlled by suitable methods, so that it is hoped that the 
following will be of assistance to those growers who are 
anxious to increase production. 
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MILDEW. 

This disease is c aused by the fungus Sphnerotheca Huinuli 
4ind appears to do considerable damage wherever strawberries 
are grown. Most varieties grown in ihe Colony are susceptible, 
so that plant protection measures should be generally applied. 

Symptonus. — The first sj^mptoms of mildew are a curling 
upwards of the younger leaflets. Later on the more mature 
leaves also show’ a tendency to curl, their green colour fades 
to a brownish hue and the underside appears to have a silvery 
iiheen. On closer examination it w’ill be seen that a white 
pow’dery coating of mildew’ is present underneath the leaves, 
particularly on the yuung ones in the centre of the plant. 
Later still, the mildew^ spreads to the fruit, which may be 
turned quite white and becomes unfit for consumption. If 
infection is slight, the fruit may appear sound when })icked, 
but its keeping and carrying qualities are much reduced, so 
that mouldy rot, caused by the fungus lihizop^is nigrican.^^ 
very soon sets up and makes the affected punnet unsaleable. 

Control. — The mildews differ from most other plant 
diseases in that affected plants may be ( ured. Mildews are 
purely surface feeders and the fungi do not penetrate into 
the host tissues deeper than the epidermal cells. If, there- 
fore, the superficial fungal filaments and spores, which 
comprise the familiar powderj" covering, can be destroyed, 
then the disease is automatically eliminated. Sulphur sprays 
and dusts are usually found to be effective in the c ontrol of 
mildews, but close contact between fungicide and fungus is 
necessary for complete eradication. 

Despite the fact that mildews can theoretically be cured, 
these fungi are generally very persistent, and it is found 
that prophylactic or preventive measures are in most cases 
desirable in order to accomplish satisfactory control. In other 
w’ords, spraying or dusting should coinmen(‘e early in the 
season and be repeated at intervals until the crop is well 
advanced. 

In Rhodesia, dusting sulphur has given good control when 
applied at the first signs of disease, wdii(h usually ap])ear 
during the first or second week in August. Special sulphuring 
dust and not flow’ers of sulphur should be used and shouid be 



256 


THE RHODESIA AGRICULTtJRAL JOURNAL. 


applied by means of a hand bellows or knapsack duster. The 
machine ought to be provided with a tube extension, at the 
outlet end of which is fitted a V-shaped piece of sheet metal, 
bent slightly upwards so as to disperse the dust cloud in an 
upward direction. The disperser should be placed under the 
plants and one puff from the dusting machine given to each 
plant. 

In this way the undersides of the leaves are covered with 
sulphur and a good deal of the powder finds its way on to the 
young leaves in the crown. Residual sulphur lying on the 
ground is probably an advantage, for the heat of the mid-day 
sun causes it to volatilise, which should provide further j)ro- 
tection for the plants. 

Dusting should be repeated at Ihree weekly intervals 
until the fruit is well grown, by wdiich time mildew ought to 
be eliminated from the crop. Late dusting of ripening fruit 
may cause it to be tainted, especially as it is unusual for rain 
to fall during the main strairberry season. 

Recent work in England(\) has shown that wet spraying 
with lime-sulphur (2%) plus Lethalaie spreader is a satisfac- 
tory means of controlling iiiildew\ Trials in Rhodesia also 
indicate that wet spraying with lime-sulphur plus colloidal 
sulphur may be more efficient than sulphur dust. At concen- 
trations of lime-sulphur (1%) plus colloidal sulphur (1| lbs. 
per 100 gallons of spray), mildew has been reduced to 
negligible proportions. Again, in this instance, thorough 
penetration of the foliage by the spray fltiid is necessary, 
although it is unnecessary to ^^soak^^ the plants with fungicide. 

In addition to these methods, it is, of course, necessarj^ 
to practice the usual sanitary measures of removal and 
destruction of all old leaves and plant debris during the off- 
season, whilst it is advisable to select runners from mildew- 
free plants only. 

DEGENERATION DISEASES. 

Degeneration of plants, which causes them to lose vigour 
each year until they become small, stunted and non-produc- 
tive, is caused by several infectious viruses. These viruses 
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are what is known as systemic*. In other w'ords, the plant sap 
is infeetecl, so that the diseases are contained in the runners 
as well as in the main plant. 

The two degeneration diseases which have heen identified 
in Ithodesia are '‘yellow edge'^ and “severe crinkle.’’ The 
latter for a number of years was mistaken for the effect of 
mildew by growers in the eastern districts. This is not 
surprising because the most conspicuous symptom of “crinkle” 
is a distortion of the young leaves. This, combined with the 
presence of a certain amount of mildew, can easily be confused 
with mildew damage. The presence of “severe crinkle” has 
been confirmed by Mr. 11. V. Harris, of East Mailing Horti- 
cultural Research Station, England, who has spent a number 
of years studying this disease(“). He has kindly lent the block 
of the accompanying illustrations of “severe crinkle” and 
“yellow edge” for reproduction in this journal, due acknow- 
ledgement of which is hereby made. 

In view of the fact that “yellow edge” and “crinkle” 
are freijuently found in association and that their methods of 
control are identical, the two diseases Avill be grouped together 
for purposes of descuiptioii and discussion. 

Symptoms. — The symptoms of “yellow edge,” which is 
probably identical with the American “strawberry xanthosis,” 
are a yellowing of the margins of the younger leaves, which is 
accompanied by an upward curling of the edges and down- 
ward curling of the midrib, whilst the whole of the leaf blade 
may be twisted (Eig. 1 top). The leafs stalks (petioles) are 
short and thick, usually without red pigmentation. The older 
outside leaves have a more normal appearance, and infected 
plants may be detected in the bed by their soinewdiat flat ring 
of old leaves surrounding a yellow and stunted rosette of 
younger leaves. The symptoms may vary considerably in 
intensity from very faint yellowing of leaf edges to a tight 
cluster of distorted leaves with few or no normal leaves, the 
spread of the plant being reduced to three or four inches. 

Affected plants generally produce small and distorted 
fruits with a sour flavour. In severe cases little “flesh” 
develops on the fruit, or flowers may be completely sterile. 
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The appearance of a “Royal Sovereign’’ plant infected 
by the “crinkle” virus (or possibly viruses) is shown in (Fig. 1 
bottom). The most striking symptom is the crinkling, twisting 
and general distortion of the young leaves as they grow out 
from the crown. This is usually accompanied by the presence 
of numerous minute yellow spots distributed unevenly over 
the leaf blades. Later on very small brown spots may develop 
in the centres of these yellow areas, which extend somewhat 
with the enlargement of the leaf blade. 

The great distinction between “yellow edge” and 
“crinkle” is that in the former yellowing is confined to the 
margins of the leaves, whilst in the latter it is distributed in 
very small spots over the leaf blades. However, as these two 
diseases are frequently found in association, both types of 
symptoms may o(.*cur on the same plant. 

H has been shown in America by Vaughan(®) that the 
“yellow edge” virus is transmitted from diseased to healthy 
plants by the strawberry aphis. Although no proof is forth- 
coming, it is suspected that “crinkle” is transmitted by the 
same insect. 

In Rhodesia, a possible vector of these diseases has been 
sought for some years, but until very recently no likely insect 
was discovered infesting strawberry plants. At the beginning 
of this year, however, an aphid w’as found infesting, in a mild 
manner, severely infected plants in the eastern district. The 
aphids were collected and are being maintained by the 
Entomological Branch pending further investigations. 

Control. — At the moment, control of degeneration diseases 
depends on planting only resistant varieties of disease-free 
runners, and secondly in careful rogueing of diseased plants 
at the end of each season before the runners are selected for 
planting out. In this connection, control of mildew is an 
important factor, because the damage caused by this disease 
frequently masks the symptoms by which degeneration 
diseases can be recognised. 

Should the aphid collected this season prove to be a vector 
of the viruses, then the control of this insect becomes of 
imporanoe. As a precaution it would be as well for growers 
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to add nicotine sulphate (40%) at the rate of 1 to 800 in their 
sulphur sprays against mildew, and again the necessity of 
thoroughly wetting the undersides of the leaves must be 
emphasised. 

SUMMARY. 

1. Three serious diseases of strawberries commonly occur 
in Southern Rhodesia and are responsible for the deterioration 
of crops in recent years. They are mildew, “yellow edge’^ 
and ‘‘severe crinkle.” 

2, Mildew is caused by a fungus, “yellow edge” and 
“severe crinkle” are due to viruses and cause degeneration of 
varietal stocks. 

8. Mildew can be controlled by sulphur s])iays and dusts. 

4. “Yellow edge” and “severe crinkle” (*an only be 
eliminated by rogueing and planting healthy stocks. 

5. The degeneration diseases may be spread by aphids, 
but confirmation waits upon research results. 

6. As a precautionaiy measure it is recommended that 
nicotine sulphate be included in the sulphur sprays. 
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Wheat Production in Southern 
Rhodesia 


By D. E. McLoughlin, Agriculturist. 


The production of wheat in Southern Rhodesia has made 
considerable progress during the last nine years. Production 
has been stimulated mainly by assistance by the Government 
in arranging a guaranteed price payable by millers in return 
for certain rebates of duly on imported wheat. Improved 
methods of cultivation, including the more liberal use of 
fertilisers and the employment of the wheat drill in the 
combined seeding and fertilising operations, and the use of 
more suitable varieties of wheat have contributed in no small 
degree to the success of the industry. 

During the last eleven years wheat growers have had an 
assured market at a fixed price, the relative prices paid were 
28s. in 1928 to 1930, 23s. in 1931 and 1932 and 228. 6d. per 
bag of 200 lbs. in the succeeding years. Commencing in 1932 
the fixed price paid for wheat has been for “fair average 
quality’’ wheat weighing not less than 62^ lbs. per bushel. 

In 1928 there were only 212 European growlers with a 
total of 3,272 acres with an output of 7,000 bags, but as a 
result of the interest taken by the Government in the industry 
the acreage and output increased very rapidly, and in 1936 
the growers numbered 531 , and production reached the record 
figure of 58,000 bags produced from 22,000 acres. Taking 
into account the produ(;tion by European growers only, this 
output has been estimated to be approximately 50 per cent* 
of the Colony’s local requirements. 

The average yield per acre for the whole Colony is not 
a fair indication of the yielding capabilities of the crop when 
grown under suitable conditions. The crop is grown both 
under irrigation and on moisture retaining valley soils, locally 
termed swamp, or vlei land. 
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Average farm yields of 10 to 12 bags per acre are not 
uncommon and a record yield of 17 bags per acre has been 
obtained from a small acreage in the Mazoe Valley under 
irrigation. The croji was grown under very favourable con- 
ditions. It followed a crop of suniihemp ploughed under and 
received a liberal dressing of fertiliser. 

Yields coni])arable with those obtained in other parts of 
the world can be secured under irrigation ^ith proper nuinage- 
nient. Apj)roxiniately two-thirds of the wheat crop is pro- 
duced on vlei land, without irrigation. Under the latter 
system yields are (‘onsiderably reduced by a shortage of 
moisture or by frost, and crops are often completely destroyed 
on this account. 

Lack of soil moisture and early damaging frosts are the 
two major factors which control and limit the growing of 
wheat on swamj) or vlei land, and over these the grower has 
little control. Such measures as fall within the powers of 
the grower require to be fully exploited to ensure that his 
risks are reduced to a minimum. These measures include 
suitable seeding dates, the selection of the most suitable areas 
on a farm and the building up of these soils to increase their 
moisture-holding capacity. This can be achieved by green 
manuring or by the application of organic* matter in the form 
of kraal manure or compost manufactured from farm wastes, 
veld grass and sunnhemp grown on dry land. 

The tendency to increase individual acreages as an 
assurance against risks is to be deprecated. Economies in the 
cost of production can best be obtained where a bigger return 
is produced from a vsmall well prepared acreage. 

The crop is a very profitable one grown under irrigation, 
as the supply of moisture can be regulated to the requirements 
of the crop, and the frost hazard can be combated by regulat- 
ing the time of seeding, to ensure the flowering of the crop 
after the advent of the early damaging frosts. 

Date ol Seeding,-— There is a big variation in the time of 
seeding wheat in this Colony owing to the different conditions 
under which the crop is grown, ?.e., under irrigation and 
under swamp or vlei land conditions. In the latter case, soil 
moisture is the controlling factor, and if the rainfall during 
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the preceding summer should happen to be below normal » 
or in the absence of good late rains in March and April, these 
soils are apt to dry out. In these circumstances the grower 
has no alternative but to seed early and risk the damaging 
frosts, which commonly occur in July and early August at 
the most critical stage of its growth. Often, in an attempt 
to beat the frost bogey, growers resort to very early planting 
in March and early April, thereby running the risk of heavy 
and late rains after seeding and the infection of the crop 
with rust. Late seeding, from the middle of May to the first 
week in June — depending on the earliness of the variety — 
invariably gives the best return if soils are adequately supplied 
with moisture. 

Unseasonable frosts do occur in September, but these 
frosts are an exception rather than the rule. The recommen- 
dation of later seeding applies particularly to the varieties 
Kenya Governor and Rhodesian Reward, which are both early 
maturing varieties. 

Orazing the Crop. — The grazing of the crop is often 
practised in other countries. It is a means of preventing a 
crop which is very forward from coming into flower when 
severe frosts may be expected. By moderate grazing the 
growth of a crop can be controlled. Grazing, however, should 
only be done with sheep, as it has been shown in experiments 
that on our light sandy vlei soils, larger stock, including 
calves, pull up the plants on account of the poor root 
anchorage provided by these soils. Grazing should be light, 
and should be practised well before the plants begin to ‘*pipe,^^ 
t.e., before the main shoots grow up. 

Grazing will be found most satisfactory on heavy soils 
and on irrigated crops which afford a better anchorage for the 
plants. The effect of feeding-off on the yield of grain is 
largely seasonal and may cause a reduction in the yield; 
circumstances must decide whether a reduced yield is better 
than no yield at all, which is often the result of a severely 
frosted crop. 

Bate of Saedtag — The rate of seediiiLg under certain con- 
ditions influences the yield ; the rate may vary with different 
varieties. The ideal or optimum rate is the one that will 
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provide the maximum number of full ears of wheat, which can 
be produced on a given area. Some varieties tiller more freely 
than others, and wheat sown early tillers more freely than late 
seeded wheat; while early maturing varieties tiller less than 
late varieties. 

An adjustment in the rate should therefore be made to 
meet all these conditions. Experimental evidence indicates 
that the usual rates of seeding adopted by most growers might 
be reasonably increased, and that better yields can be antici- 
pated as a result. Seeding rates conducted with Kenya 
brovernor on vlei land and ranging from 4 Oto 80 lbs. per acre 
and rising by 10 lbs., have given a progressive increase. The 
highest rate has given the highest yield over a period of three 
years. The moisture content of the soil is a limiting factor 
and no optimum rate (;ould apply or prove economic under 
all conditions. On soils well supplied with moisture, growers 
are advised to compare the higher rates of 50 to 70 lbs. per 
acre under their own conditions of soil and climate, with the 
usual rate of 40 lbs. adopted for all varieties. 

Fertilisera and Organic Manures. — The results of several 

analysis of granite vlei land soils have shown that these soils 
are generally of a rather low inherent fertility, and that they 
are particularly deficient in the three plant foods — nitrogen, 
phosj)hates and potash — which are esj>ecially necessary to 
produce a wlieat crop. With the knowledge at our disposal 
it is obvious therefore that a complete fertiliser is required 
and that phosphates and potash alone cannot provide the plant 
food w hich is necessary to promote growth. Nitrogen is neces- 
sary and, is in fact, the dominant fertiliser ingredient for 
wheat production and requires to be supplied either in tho 
form of fertiliser or by growing a leguminous crop, such a» 
kaffir beans or sunnhenip, and ploughing the w’hole crop- 
under. 

Any deficiency in nitrogen will certainly reflect itself 
in the ultimate yield of wheat obtained and therefore parti- 
cxilar attention should be paid to the supply of this element. 

While it is much cheaper to buy the different ingredients 
separately^ and mix them on the farm, than to buy complete 
fertilisers, it is seldom that the home mixture can be mixed 
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as thoroughly on the farm as the product turned out with 
efficient machinery by the fertiliser firms, and where home 
mixing is done the work calls for European supervision. There 
are, however, occasions when it may pay a fanner to mix his 
own fertiliser for application to a crop like wheat, in which 
case the fertiliser is distributed over the whole area instead 
of to individual plants in the case of other specialised crops. 
Farmers far removed from railhead can effect considerable 
economy in the cost per ton by purchasing highly concentrated 
fertilisers and further economise greatly on transport. As 
an example of the saving that he could make by mixing a 
complete fertiliser on the farm, a mixture of 35 lbs. mono 
phosphate of ammonia (52% Path, 11% N.) and 10 lbs. of 
muriate of potash (60%) will have an analywsis 18?o P-^Os, 
4% N, 6% K 2 O. Fifty-five pounds of filler will require to 
be added to increase the quantity to 100 lbs. to enable su(‘h a 
small quantity of fertiliser to be evenly distributed. This 
quantity can be applied conveniently through the fertiliser 
box of a wheat drill, but if it is required to spread it by hand 
it will be necessary, in order to secure even spreading, to add 
an equal bulk of dry sand, soil or sifted kraal manure, which 
is available on the farm. 

t 

By purchasing the potash separately a saving of approxi- 
mately £2 per ton is therefore made on present-day prices, 
while the transport costs are further reduced by half. This 
latter saving is of great importance to areas such as Inyanga, 
Melsetter and Chipinga, where the cost of road transport on 
fertiliser varies from 3s, Id. to 4s. 6d. per bag. 

On irrigated land and on vleis reasonably well supplied 
with moisture, a minimum dressing of 200 lbs. per acre of the 
mixture should be applied. Readers are referred to Bulletin 
Ko. 852, ‘'Mixing of Fertilisers,^' by the Division of 
Chemistry. 

On acid soils it wT)uld be preferable to apply any organic 
fertiliser in a physiologically alkaline form such as nitrate 
of soda, nitro chalk, basic slag, etc. It should be remembered, 
however, that such nitrogenous fertilisers should be applied 
as a top dressing and not to the crop when planted. This is 
due to the fact that the nitrogen is in the nitrate form, and 
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unless the plants are sufHciently developed to utilise the 
nitrate nitrogen almost immedialely, it is liable to be leached 
or lost in other ways. 

Basic slag can be utilised on such acid soils, replacing 
with advantage such phosphatic fertilisers as ammonium phos- 
phate and super phosphate. 

The praf tice of green manuring inigated wheat land in 
the summer is now generally recognised as an essential rota- 
tion for wheat. The combination of a green manure and 
fertilisers is a good substitute for kraal manure. The main- 
tenance of a good supply of organic matter in the soil is very 
essential, and fertilisers alone cannot maintain or increase 
the fertility of a soil over a period of years. 

Continuous cropping without returning organic matter 
or humus to the soil will result in the ruination of both the 
farmer and his soil, which is his bank. Kraal manure performs 
more than one function in the manurial treatment of soil. 
It not only supplies the necessary plant foods, but also 
provides the most essential ingredient of all soils, i,e,, humus. 
Humus is absolutely indispensable in all soils, whether they 
are irrigated or vlei land soils. Moisture is all important in 
crop production and humus increases the moisture retaining 
capacity of a soil and also improves its physical condition. 

Owing to their becoming water-logged in the early part 
of the rainy season, it is not always practicable to grow 
sunnhemp or even kaffir beans as a green manure crop on 
the w^etter types of granite vleis. In these extreme cases the 
green manure crop could be grown on high or dry lands, 
reaped and converted into compost, together wuth other farm 
wastes, bedding and veld grass; or by placing these materials 
»^in cattle kraals. 

Every conceivable effort should be made to increase the 
humus content of soils for wheat production. It is very 
pleasing to record the very wide interest which is being 
displayed all over the Colony in the making of farm compost. 
Compost is of inestimable value to the wheat grower, and 
eveiy endeavour should be made to convert all available farm 
wastes into compost. It is particularly important that the 
compost should be well rotted when applied to winter crops. 
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The results of experiments conducted on the Plant 
Breeding Station, Salisbury, have demonstrated the great 
value of agricultural lime on granite vlei soils when applied 
by itself and also in combination with fertilisers and kraal 
manure. Normally, applications of 1,000 lbs. to 2,000 lbs. 
per acre will be found beneficial. 

Varieties. — The most important varieties grown in the 
Colony include, in order of popularity, £enya Governor, 
Karachi, Klein Koren, Reward, Burbank or Quality, 
Montana, Punjab 8A, Early Gluyas and Lalkasarwali. 

Kenya Govemor.-^K very early maturing, beardless 
variety, with good straw. Resistant to stem rust. Is subject 
to frost injury. Suitable for late sowing. A very popular 
variety and yields well under most conditions. Recommended 
for areas subject to rust. 

Rhodesian Reward . — ^A very early maturing beardless 
variety. Is highly resistant to stem rust. Produces a hard 
vitreous grain of strong fiour strength. Of superior baking 
quality and value to the baker. Gan be sown late. Does best 
on fertile soils and under irrigation. Increasing in popu- 
larity; a variety worth a premium. Gives a good bushel 
weight beardless. A Rhddesian strain, bred by the Depart- 
ment of Agriculture. 

Pusa 4. — A very early maturing variety. Susceptible to 
rust. Grain hard, and in the strong fiour class. On account 
of grain shedding readily should be reaped before *‘dead 
ripe.’^ Suitable for late sowing and threshing by means of 
hand power. 

Punjab SA . — A mid-season, bearded variety. One of the 
best wheats for vlei lands and slightly acid soils. A heavy 
yielder on both vlei land and under irrigation. Responds well 
to good treatment. Grain is held tightly. Straw fairly 
strong and stands well. Fairly resistant to stem rust. A 
medium strong flour wheat. A very popular variety. Intro- 
duced by the Department of Agriculture and highly recom- 
mended. Gives a good bushel weight. 

Lai Kasar Wali^ Klein Koren and Karachi ^ — The grain 
and growth habits of these wheats are similar to those of 
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Punjab 8A. inferior, and as susceptible to rust as 

Punjab 8A. (live a ^ood bushel weight. 

Quality , — An early beardless variety. Fairly resistant 
to rust. Grain in the strong flour class. A fair yielder with 
a good bushel weight. 

Several varieties recently introduced by the Department 
of Agriculture are recommended for trial and are available 
for free distribution to farmers. These varieties were described 
in the Rhodesia Agricultural Journal, December, 1937, and 
February, 1939, issues. 

Water Bequiremente.- — The amount of water applied to 
crops is governed by two factors: (a) by the needs of the 
partic ular plant and (/>) by the character of the soil. Wheat 
is a relatively slow growing and deep rooting plant and 
therefore unlike other quick growing and shallow rooted 
plants is less dependent on nourishment and moisture from 
the surface soil. This being the case, the crop should be 
encouraged to make normal root development. If the soil is 
reasonably short of moisture the roots will search wide and 
deep for both moisture and food. If it contains a very liberal 
amount then root development will be more restricted and 
confined to the surface w^here the plant food and moisture is 
most abundant. Boots of plants go far deeper in dry regions 
than they do in humid climates. A soil resting on a well 
drained sub-soil is much w armer than one which is underlaid 
with wet clay or is ill-drained. 

It has been conclusively demonstrated in many parts of 
the world that nitrifying and nitrogen fixing bacteria are 
most active in the w^armer regions. If the soil is supplied 
with an excess of water then proper aeration of the soil cannot 
take place and anaerobic conditions are created, and so 
nitrification and nitrogen-fixation cannot actively proceed. 
The normal development of the crop can therefore only take 
place if the land is well drained and the supply of irrigation 
water is properly regulated. Surplus water is not only harm- 
ful, but is wasteful and increases the cost of production. The 
general tendency is to over-irrigate. 
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The seed-bed at the time of planting should not be over- 
saturated. It should be only sufficiently moist to ensure good 
germination. The first watering after the crop is up should 
be delayed to encourage root development. The second 
watering should be given when the plants are stooling and 
before they pipe. From this stage until the grain is well 
formed the crop requires liberal irrigation, and normally two 
more irrigations are needed, the third being given at the time 
of heading and the fourth when the grain is well formed. 
Further irrigations after the crop commences to ripen are 
wasted, as the roots cease functioning three weeks before the 
crop is mature. The number of waterings depend on the 
nature of the soil, and those well supplied with humus are 
more retentive of moisture. The best guide for the necessity 
of irrigation at any stage is the appearance of the crop, the 
need of water being indicated by a flaccid condition of the 
leaves and the tips of the leaves turning brown. 

Soil Zrosion on Vlei Land. — Sandy vlei soils erode rapidly 
and all land under cultivation should be adequately protected 
by contour ridges and storm drains. Abandoned wheat lands 
should also be protected and sown to grasses. Many wet vleis, 
if limed, ploughed and planted with suitable grasses will 
provide valuable grazing during the spring and winter 
months, and this will go far to solve the problem of providing 
the winter feed for stock. Much of the land normally planted 
to wheat for grain suffers from a shortage of moisture in the 
latter stages of growth, such crops result in failures or yields 
are uneconomic. The bulk of green fodder wffiich could be 
produced comparatively cheaply in the absence of irrigation, 
commends itself to livestock farmers. 

Smut Diseases of Wheat. — The attention of wheat growers 
has recently been drawn to the seriousness of smut diseases of 
wheat in an article by Dr. Wickens, which was published in 
the April, 1936 , issue of the Rhodesia Agricultural Journal. 
It was represented to the Department of Agriculture that the 
crops of certain growers were affected by ^'smut.'' The 
presence of bunt or stinking smut impairs the quality of the 
flour milled from affected crops, and it is therefore obvious 
that smutty wheat is of little value to the miller, and that it 
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commands a considerably lower price. As this form of smut 
is easily and cheaply controlled it is the duty of the growers 
to safeguard the wheat industry and also themselves from any 
financial loss resulting from affected crops. 

It is advisable to treat all seed sown to ensure its freedom 
from the disease. Tlie presence of infection is not always 
discern able to the naked eye, and although the seed may 
appear to be free from the disease, many of the grains may 
carry a few spores, and when sown, give rise to smutted plants. 
The value and object of seed treatment is to destroy or prevent 
the germination of the adhering spores. 

The *‘dry method’* of treatment with approved fungicidal 
dusts is strongly recommended. 

It is essential that every seed should be thoroughly coated 
with the dust, and to ensure efficient results the mixing of the 
grain and the fungicidal dust should be done in a mixing 
machine. A suitable home-made mixing machine made out 
of a 40 gallon oil drum is described in the April, 1937, issue 
of the Rhodesia Agricultural Journal. 

Another form of smut knowm as ‘‘Loose Smut” also occurs 
in Southern Ehodesia; this smut, however, does not affect the 
quality of the flour milled from an affected crop, but it may 
reduce the yield considerably. 

The treatment for loose smut is effected by imniercing the 
grain in several changes of hot water at definite temperatures 
for a certain time. The method is not “fool proof” and may 
impair the germination. It is much more satisfactory to 
purchase new seed from a reliable grower wffiose seed is known 
to be free from the disease. 

Bust. — The spread of stem rust is favoured by warm and 
moist conditions, and while the infestation may be more 
severe in some years than in others, there is no doubt that 
the disease is on the increase. 

Bust is the disease most to be feared, and there is no 
known treatment which will cure or prevent rust. Control 
measures can be adopted by paying proper attention to the 
correct date of seeding and the choice of variety. The dangers 
of early seeding have already been referred to, and to seed 
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early is to meet trouble early. Tbe growing of summer wheat 
is to be deprecated, and there can be little doubt that its culti- 
vation is providing a host for carrying over rust to winter 
wheat ; a continuance of the practice may result in the possible 
ruination of the whole wheat industry and deprive a large 
number of farmers of earning a livelihood. The rust menace 
can only be overcome by plant breeding, and the work is the 
province of a specialist. The process is of necessity a very 
slow one owing to the complexity of the problem. There are 
many physiologic strains of rust and a variety of wheat may 
be resistant to one or more, and susceptible to others. Research 
work in Canada has disclosed that there is sex in rust. This 
recent discovery has provided a new line for the plant breeder 
to follow in his effort to evolve a variety which will be resistant 
to all the physiologic strains of rust. 

Pests and Diseases. — Spring-hares constitute one of the 
biggest pests farmers have to contend with on sandveld. They 
are responsible for considerable damage to the growing crop, 
which they demolish with relish over the dry winter months. 
Of the many methods of control recommended and adopted 
by farmers, few have proved as successful as gassing. The 
operation is by no means “fool proof, and success with this 
treatment is usually in proportion to the thoroughness with 
which it is performed. The numerous burrows lead to a 
common living room above which there is usually more than 
one exit hole. The burrows are normally found closed about 
a foot from the entrance with loose soil, but the air holes or 
exits above the nest are left open. The efficacy of gassing can 
only be assured if the burrows are made air-tight and if the 
lighted cartridges, attached to sticks, are placed about three 
feet down the air or exit holes. 

After inserting the lighted charge and beating the smoke 
down the hole with a sack for about one minute, the holes are 
plugged up with pieces of old sacking to render them air- 
tight. For best results, the charge should consist of three 
Capex gas cartridges fired together. The cost of gas cartridges 
is negligible compared with the losses occasioned by this pest. 

Open trenches one foot wide with aides, 12 to 

18 inehes deep, round the fields, have proved a deterrent in 
Bome cases. 
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The Economics of Machinery. — The capital sum which any 
grower should invest in machinery should be strictly limited 
to his production. Few farmers possess complete threshing 
outfits; in most instances tlie investment in such a plant is not 
justified. The threshing of the crop is generally done by 
(M)ntractors with itinerant outfits, which are very costly, but 
<lo more efficient work than the smaller units which individual 
growers might be able to afford. Thrc'shing is also done in the 
Colony by power-driven reaper threshers, of wffiich four are 
employed, the reai)ing and threshing being done in the one 
operation. 

So far as the threshing of his crop is concerned, the 
grower at present is not obliged to incur the cost of expensive 
machinery. His greatest concern at present and in future 
is the increasing shortage of native labour. ITis only salvation 
brought about by force of cin*umstan(‘es will be the investment 
individually or (ommunally by growers in labour-saving 
i!iachinery. The reaping of the standing crop is one of the 
greatest problems at ])resent confronting the grower. The 
binder is destined to solve this acute labour shortage and 
farmers should take stock of the position and guard against 
being caxight by such a contingency as a shortage of labour 
occurring at the time when the crop is ready for harvest. 

The binder and tlie wheat drill are almost indis]>ensable 
in the economic production of the crop. The investment in 
both of these is fully justified. The economies they effect 
amount to more than their cost over their period of service. 

The wheat drill economises in seed, which is a very big 
consideration on large acreages, since 25 per cent, more seed 
is required when broad(*asting than when drilling. The use 
of the drill ensures uniform planting and covering of the seed, 
which results in the more uniform ripening and (juality of 
the crop. Better stands result in increased yields. The 
combined operations of seeding and fertilising reduce the cost 
of the two operations, and the fertiliser is more evenly distri- 
buted and economically utilised by the plants. A conservative 
estimate of the number of wheat drills employed by growers 
is placed at 126, a ratio of four growers to one drill. Many 
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of the smaller growers share or hire drills for the seeding of 
their crop, and comparatively little wheat is now broadcasted 
by hand. 

Seed>be<l. — The importance of a good seed-bed is not yet 
fully realised and the operation of rolling, to compact a loose- 
soil, is rarely practised. Wheat requires a firm seed-bed; 
under irrigation this condition is brought about by the 
packing of the soil through the application of irrigation 
water. On vlei lands rolling is necessary to compact the soil. 
A loose seed-bed is apt to dry out, with the result that all the 
seed does not come in full contact with moisture, and the 
tender seedlings have little opportunity of developing. 

A rough or loose soil tilth wdll not allow proper root 
development if air spaces are too large. After the soil has 
been rolled and the seed planted, it should be harrowed to 
break any crusts and to conserve the moisture. A rolling 
after the wheat is well up, followed by light harrowing, will 
be found very beneficial on vlei lands. 

Purity of Seed. — Wheat is self-fertilised and natural 
hybrids are rarely found. It is therefore a very easy matter 
for growers to keep their seed pure. The degeneration of seed 
can be attributed largely to. the carelessness of the farmer in 
allowing his seed to become mixed with other varieties. Some 
varieties are very susceptible to rust, and crops grown from 
impure seed suffer from this defect, and yields are consider- 
ably reduced. Seed wheat should be propagated in a special 
plot and should not be taken from the commercial crop as it 
comes from the thresher. Pure line seed obtainable from the 
Department of Agriculture, free of charge, should provide the 
foundation stock. 

The seed plot should be kept carefully rogued when the 
wheat comes into ear to remove all foreign varieties. Selection 
should be practised and the best plants growing in normal 
competition with other plants should be selected, which are 
true to type for the particular variety, to supply the seed for 
the breeding plot in the following year. The wheat from 
the breeding plot should be carefully threshed, preferably by 
hand, to ensure its freedom from other varieties, and will form 
the seed for the main sowings each year. 
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The supply of pure seed to farmers commercially is of 
vital importance to the industry, and the formatum of a Seed 
Wheat Association, which will ensure this supply, is long 
overdue. The objects of such an Association would be — 

(a) To provide for the supply to farmers and others of 
sound and reliable seed wheat, under the guarantee 
of the Association in respect to puritj^, trueness to 
variety, breed character, and germinating capacity. 

(/;) To make regulations to ensure that the above objects 
are attained in respect of seed supplied by members 
of the Association. 

(r) To examine in consultation with, and under the- 
general supervision and instruction of, the Depart- 
ment of Agriculture, so far as j)ossible and when 
necessary, seed wheat intended for sale and to apply 
for leave to certify by a mark that as the result of 
such examination the wheat is virile and true lo type, 
is free from any serious disease and is practically free 
from minor diseases. 

(d) To determine for the particular locality inspection 
standards for varieties of wheat offered for sale by 
members. Such varieties to be approved of by the 
Department of Agriculture. 

(e) To assist members to dispose of their seed wheat. 

(/) To promote tlic more general use by farmers in 
Southern Tlhodesia of certified seed wheat. 

(//) To })rovide members with information as to the best 
methods of production of seed wheat. 

(fe) To advance the interests of seed w'heat growlers by 
such other means as may be deemed expedient. 

Baking Quality. — The need for improvement in the baking 
quality of Southern Rhodesian wheat is a live issue with the 
Department of Agriculture. Not only has publicity been 
given to the subject, but definite results have been achieved 
in the development of varieties of improved baking quality. 
While this “baking quality “ standard has been recognised in 
all parts of the world, I am sorry to say that our Rhodesian 
growers have not yet developed this consciousness. 
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Southern Ehodesia is not an exception to the rest of the 
■world; its trade demands varieties of improved baking quali- 
ties. In recent years local millers have become extremely 
interested in the baking qualities of wheat because focal bakers 
are more insistent in their demand for flour of good baking 
quality. 

The baking quality of wheat depends largely both on the 
quantity and quality of the gluten it contains. While the 
quantity of the gluten is determined chiefly by the environ- 
mental condition under which fhe wheat has been grown, the 
quality of its gluten is influenced mostly by the variety, 
although environment may also hiive some influence on gluten 
quality as well. 

Dry, hot, quick ripening conditions promote high gluten 
content in the wheat grain, and such a high gluten content 
produces hard vitreous grain in some varieties. 

The cultivation of a new variety is generally undertaken 
at the expense of an established variety of similar matujity, 
and it is pleasing to record the more extended cultivation of 
Bhodesian Beward in this respect. It is a wheat of early 
maturity and could therefore replace the early varieties nf 
present grown in the Colony, including Kenya Governor, 
which appears to be particularly susceptible to frost. 

The object of the Plant Breeder in breeding new varieties 
of improved baking quality has been to ensure that these 
varieties will yield as well as the varieties they are to replace. 
That being the case, it is the duty of every wheat grower to 
test these varieties, which are obtainable from the Department 
of Agriculture, and which are available for trial under his 
own local conditions. Should the yields of these improved 
varieties exceed those of inferior baking quality at present 
grown by them, then it goes without saying that varieties 
of improved baking quality may be growm by farmers for 
increased returns per acre without any advantage of a 
premium in price. If a premium is eventually paid, so much 
■the better. 
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Scurvy 

AND HOW TO PREVENT IT. 

Public Health Pamphlet No. 3. 

Historical Note* — Scurvy is a disease which has a long 
history and in mediaeval times was associated with wars and 
famines, especially at the times of the Crusades. Later it 
was identified with long sea voyages in sailing ships, and 
it is said that in 1497 Vasco da Gamu lost 100 out of his crew 
of 160 men from scurvy. Lind, an English naval surgeon, 
in 1747, first showed conclusively the value of lemon juice 
in the prevention and cure of the condition, and in 1795 
lemon juice was introduced into regular use in the British 
Navy. In fact, it was the necessity of having half-way depots 
for fresh vegetables on the Cape route to the Indies that was 
responsible for the Dutch settlement at the Cape of Good 
Hope, and the Portuguese settlement at St. Helena. 

Scurvy in Bhodecia. — Scurvy has been recognised in 
Rhodesia for many years. It is rarely met with in Europeans 
who, as a rule, have a full and varied diet, though the divsease 
has occasionally been seen in malnourished children. Among 
indigenous natives living in their own homes under natural 
conditions the fully developed picture of scurvy is rarely 
seen. Where natives are employed in large numbers, where 
the diet is either generally deficient or particularly poor in 
fresh green food, and where on account of working hours the 
opportunity of obtaining green food in the veld is not avail- 
able, and where natives are employed in hard manual work, 
then the condition of clinical scurvy is likely to manifest 
itself. 

The Disease: Its Cause, Signs and Symptoms — Quite 
recently the active principle, the anti-scurvy food factor or 
Vitamin C, has been isolated in a pure chemical form and 
has been termed ascorbic acid. This substance is an essential 
requirement for the proper working of the body’s complicated 
mechanism and is particularly associated with the processes 
of metabolism. If this essential substance is eliminated from 
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the diet for about six weeks clinical scurvy is likely to result. 
Normally quite small amounts of this substance taken in the 
diet even intermittently will prevent the onset of symptoms 
unless the individual is subjected to greater physical strain 
than is usually experienced. 

It is possible to classify all persons into one of four 
groups as follows : — 

1. Persons with ample supplies ol Ascorbic Acid (Vitamin 
0) in their Systems. — When these individuals are given large 
doses of ascorbic acid the substance is immediately excreted 
by way of the urine, as the body has no use for the excess. 
These are normal individuals. 

2. Persons with no margin of Ascorbic Acid (Vitamin 0) in 
their Systems. — When these individuals are given large doses 
of ascorbic acid the substance is not excreted, or only small 
amounts are excreted in the urine, showing that the body has 
use for the extra supply. This class of person may remain 
well for long periods of time provided that small quantities 
of Vitamin C are taken in the diet from time to time and 
that no excessive manual work or exercise is performed. 
These individuals might be termed ^‘liable to scurvy’’ or 
^‘sub-clinical scurvy,” and in this class fall a great proportion 
of the native peoples in Africa. 

3. Persons with Early Symptoms of Scurvy — These indivi- 
duals show the earlier signs of Vitamin C deficiency, and 
quite a proportion of people in the previous group relapse into 
this group in the months of October and November when 
on account of climatic conditions fresh vegetable food is at 
a premium. The earliest signs are general apathy and lassi- 
tude and the appearance of small localised swellings, particu- 
larly on the face; pains in the limbs and joints are invariably 
present and are generally far more intense and persistent than 
those complained of in malaria, influenza, and sub-acute 
rheumatism. Later the gums become soft and the teeth loose, 
and the gums bleed easily. 

This group may be termed “clinical scurvy,” and they 
are usually able to keep at work, though the ability shown 
and the amount of work done are considerably diminished. 
These people may only be recognised as cases of scurvy by 
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a medical practitioner, and should the feeding conditions for 
natives on farms and mines predispose to scurvy some persons 
in this group will be found whenever a frank case of scurvy 
is seen. 

4. Persons Suffering from Scurvy.--lThese persons are 
unable on account of tlieir illness to continue working, and in 
this group the classii'al and severe signs and symptoms of 
scurvy are manifest, llie gums are swollen and bleeding and 
often grow almost to cover the teeth, which are generally very 
loose in the gums. Usually there is a marked degree of septic 
infection and the breath is very objectionable. The patients 
have bleedings into theii joints and muscles and these collec- 
tions of blood may become the centres for abscess formation. 
These people bruise easily and they may be crippled by 
bleeding into joints and muscles and great pain may be caused 
by bleeding under the tissues covering the long bones of the 
limbs, particularly the shin bones. In very severe cases 
bleeding into the urine and from the bowel may occur and the 
heart may be seriously affected. 

It must be realised that the four groups described are 
not separate entities but are all gradations from the perfectly 
healthy individual to the unfortunate, dying in the last stages 
of scurvy. 

Why is Scurvy considered a Serious Condition? — Scurvy 
has always been considered, and rightly so, the most reliable 
index of defects in the feeding and management of native 
labour. First, the disease in its florid state is easily recog- 
nised and its remedy is in the hands of everyone. Secondly, 
the occurrence of the disease in labourers who have been 
employed on the mine or farm for some months is a vserious 
indictment of the feeding standards of the mine or farm in 
question. Thirdly, the occurrence of scurvy in native 
labourers soon after their arrival to work on farm or mine 
means that the ordinary diet is only of minimum standard 
and does not afford the labourer whose system is ]>ut to great 
strain by manual work the opportunity of building up a 
sufficient store of Vitamin C for the increased energies of 
the body. 
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It is therefore necessary to consider preventive measures 
on two scales, one applied to the routine requirements of 
natives in employment and the other more liberal scale 
applied to natives newly engaged in employment who require 
building up of their Vitamin C reserve. 

(1) Considering the first scale it is essential to ensure that 
each native receive a weekly ration of fresh vegetable food. 
In the selection of the type of vegetable to be used the 
following aspects merit consideration : — 

(а) The vegetable should be, if possible, a steady and 
potent source of Vitamin C. 

(б) The vegetable should be capable of production easily 
and cheaply, and on a large scale, and should be 
procurable throughout the greater portion of the 
year. 

(c) The vegetable should be of a type liked and used by 
natives, as some vegetables palatable to the European 
races are disliked by natives. 

(d) The less cooking and preparation the vegetable under- 
goes the better ,r as prolonged cooking may destroy all 
the Vitamin C content. Where possible the vege- 
table should be eaten raw. This is a very important 
matter. 

(e) The term “vegetable” is meant to include fruit of 

many kinds, particularly the citrus fruits, which are 
a valuable and potent source of Vitamin C. The}/ 
can be eaten raw and are enjoyed by all natives. 
Orange extract concentrates are, of course, a 
very potent source of Vitamin C and have the value 
that they are easily transported and are available at 
times when fresh vegetable food is at a premium. 
These substances should, however, only be used at 
times and in special areas where fresh vegetable food 
is quite unprocurable, for the reason that while the 
concentrates provide an adequate source of Vitamin 
C the other vitamins and mineral salts present in 
fresh vegetable foods are not secured. 
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The supply of green vegetable foods in the case of small 
groups of native labour, either on mines or farms, may be 
relatively easy by using the resources of the veld and vege- 
tables grown under market-garden conditions. For large, 
well-established mines the supply of fresh vegetable foods 
should be ensured by long-term contracts with neighbouring 
farmers, who would thus be induced to cater for a very steady 
and profitable sideline. There appears to be great lack of 
co-operation in this matter, and it is suggested that both 
farmers and miners might with advantage explore a market 
which with proper organisation might prove profitable in 
many directions both to the buyer and seller. In considering 
farms employing large numbers of native labourers, particu- 
larly in the tobacco industry, for this farming pursuit has now 
become an industrial occupation, the growing of vegetables 
for the native labour force on field scale is an essential matter, 
being just as important a pari of the estate routine as the 
planting of tobacco and the cutting of timber for curing. 

With differing Vitamin C contents of fresh vegetable food 
in different parts of ihe country at different seasons of the 
year it is impossible to lay down rigid minimum ration scales 
for vegetables, but it is suggested provisionally that 3 to 4 lbs. 
of fresh vegetable food per labourer per week will be ample 
cover for Vitamin C requirements. Many of the vegetables 
enumerated are also valuable sources of energy foods, 
especially the root crops, and in such instances it may be 
possible to adjust the ordinary ration scale with advantage 
to allow’ for the substitution of the energy food. When such 
a substitution is possible anxiety with regard to scurvy will 
be largely eliminated, as the partaking of su(*h energy food 
in sufficient quantities will automatically safeguard the 
Vitamin C requirements of the individual. 

(2) Turning now to the consideration of newly-engaged 
native labour, it must be realised that to build up a contented, 
efficient and intelligent labour force it is necessary to take 
certain steps before the labourer is called upon to bear the 
full strain of hard and long manual work ; — 

(a) If the labour is engaged for some weeks before the full 
labour force is required, the newly-engaged natives 
have time to build up their reserves of strength and 
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energy after either a long and arduous journey from 
their home-lands or after maybe years of comparative 
idleness in their homes. By this measure when the 
full labour output is required the labourers are ready 
and able to stand the strain instead of, as now 
happens, 10% to 20% of the force being off work 
within a few weeks of engagement, 

{b) The newly arrived native labourer is probably in our 
second group, that is, ^‘liable to scurvy^ ^ or “sub- 
clinical scurvy,” and it is necessary to restore the 
Vitamin C level either by greatly increased rations 
of vegetables or by the addition of a dose of orange 
concentrate, five ounces (ten tablespoonfuls) adminis- 
tered twice a w'eek. 

APPENDIX. 

(1) Sample Rations. 

The following scales are suggested as a basis on which 
individual employers of labour can base their rations to 
natives at various times of the year. The rations are provi- 
sional only, as further investigations in this connection are 
being made; the rations are therefore subject to modification 
in the future. • 

1, Minimum Eation Scale under Mines and Minerals Act, 1986:— 

(a) Meal . — Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; lbs. a day, 

(&) Meat. — 2\ lbs. a week. The whole or part of the 
meat ration can be replaced for variety by fish, 
either 2 lbs. of fish a week or 1 lb. of fish to 
replace 1 lb. of meat. In instances where the 
natives are usually meat eaters, fish shall not be 
issued more often than twice a month. 

(c) Peanuts . — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

{d) Salt. — 3| oiss. a week. 

(e) Beans . ^ — 2 lbs. a week. 

if) Vegetables . — 2 lbs. a week. 
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2. Where Vegetable Foods are quite unobtainable:— 

(a) MeaZ.— Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; Ihs. a day. 

(h) Meat^ — 2^ lbs. a week. 

(c) Peanuts , — 1 lb. a w'eek, shelled; or 2 lb. a week, 

unshelled. 

{(1) Salt, — 3| ozs. a week. 

(e) Beans, — 2 lbs. a week. 

(/) Mazoe Orange Oonceni rates, — 2 ozs. (four tablespoon- 
fuls) a week. 

3. Eation during the Oitrus Season: — 

(a) jycfW.— - iJealie meal, rapoko, mabele, inyouti and the 
like, or rice; 1.^ lbs. a day. 

(h) Meat, — 2^ lbs. a week. 

((?) Peanuts, — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

(d) Salt, — ozs. a week. 

(e) Beatis, — 2 lbs. a week. 

(/) Citrus, — One good lemon or orange three limes a 
week. If small orange culls are issued, one each 
day will be needed. 

4 . Eation using Group A Vegetables (see Section (2)— 

Appendix) 

(a) Meal, — Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; lbs. a day. 

[h) Meat , — 2| lbs. a week. 

(c) Peanuts, — 1 lb. a week, shelled; or 2 lb. a w'eek, 
unshelled. 

{d) Salt , — 3^ ozs. a week, 

(e) Vegetables, — 2 lbs. of vegetables in Group A (see 
below) per week. Where lucerne is available it 
can be used after careful drying, and is added in 
a chopped up state to the rest of the food just 
before serving. 
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5. Bation using Group B Vegetables (see Section (2)— 

Appendix) 

(a) Meal. — Mealie meal, rapoko, mabele, inyouti and the 

like, or rice; 1| lbs. a day. 

(b) Meat. — 2| lbs. a week. 

(c) Peanvts. — 1 lb. a week, shelled; or 2 lb. a week, 

unslielled. 

{d) Salt. — ozs. a week. 

(e) Vegetables. — lbs. of vegetables in Group B (see 
below) per week. 

6. Bation using Group C Vegetables (see Section (2)— 

Appendix) 

{a) Meal. — Mealie meal, rapoko, mabele, inyouti and the 
like, or rice; lbs. a day. 

(b) Meat. — lbs. a week. 

(c) Peanuts. — 1 lb. a week, shelled; or 2 lb. a week, 

unshelled. 

id) Salt. — 3| ozs, a week. 

(e) Vegetables. — lbs. of vegetables in Group C (see 
below) per week. 

7 . Bation lor Small Mines and Farms in the Wet Season 

(а) Meal. — Mealie meal, rapoko, mabele, inyouti and the 

like, or rice; \\ lbs. a day. 

(б) Meat. — ^2^ lbs. a week. 

(c) Peanuts. — 1 lb. a week, shelled; or 2 lb. a week, 
unshelled. 

{d) Salt. — 3^ ozs. a week. 

(e) Beans. — 2 lbs. a week. 

(/) Vegetables. — Where small numbers of native labourers 
are employed and the season and situation 
permit, and where the labour force is given the 
opportunity of collecting it, native spinaches can 
be obtained in the veld. It is inadvisable to rely 
on this source of supply from August to Novem- 
ber, or where the labour force exceeds 60, unless 
exceptional measures are taken to collect the 
spinaches from a wider area. 
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(2) Vegetables (including Fruit) arranged with Special 

liEFERENCE TO THEIR VlTAMIN C CONTENT. 

Smaller quantities of vegetables in Group A will be 
needed than vegetables in (iroup E. When using vegetables 
in Group C the maxiiuuni vegetable ration is needed to ensure 
protection against scurvy. In raising the Vitamin C pro- 
tection of newly engaged labour it is preferable to rely on 
substances in Group A only. 

Group A. Rich Source of Vitamin C:— 

Oranges. 

Lemons. 

Naartjes. 

Vawpaw. 

Tomatoes. 

(/ubbage. 

Sprouted peas. 

Sprouted (iowpeas. 

Sprouied beans. 

Lucerne. 

Spinach. 

Group B. Good Source of Vitamin 0 

Lettuce, 

I\)tato (cooked 15 minutes). 

Sweet Potato. 

Prickly Pear. 

Green beans. 

Pumpkin . 

Pig’s Liver. 

Group C. Vitamin C present:— 

Sprouted Kaffir corn. 

Sprouted maize. 

Young maize cobs. 

Onion (including dried). 

Potato (cooked 1 hour). 

Dried peas (after soaking). 

Fresh cow’s milk. 

Turnip tops. 

Kaffir beer (as prepared under native conditions). 
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ftroiq) S. Practically no Vitainin 0:— 

Eggs- 

Meat. 

Boiled milk. 

Dried vegetables, 

(3) Method of PEBPAEI^G Peas, Lentils and other Pulses 
FOR THE Prevention of Scurvy in the Absence of 
Fresh Vegetables. 

1. The dry seeds must be whole, retaining the original 
seed coat, and not milled or decorticated. 

2. They must be soaked in water for about 12 hours. 
The peas, beans, etc., placed in a clean sack, should be 
steeped in a trough, barrel or other suitable vessel full of 
clean water, and should be occasionally stirred. The sack 
and trough, etc., should be large enough to allow for swelling 
.to about three times the original size. 

3. The water must then be drained away and the peas, 
beans, etc., allowed to remain in a moist condition with access 
to air and they will then germinate and a small rootlet will 
grow out taking from 24-48 hours to develop. To ensure this 
process occurring speedily the peas, beans, etc., should be 
spread to a depth not * exceeding 2 to 3 inches in a trough 
or other vessel with sides and bottom porous or well perforated 
with holes; this is to allow complete access of air. The seeds 
must be kept in a moist atmosphere by covering with a damp 
cloth or sacking, which is sprinkled as often as required to 
keep the contents thoroughly moist. All the vessels should 
be clean. 

4. It is important that the germinated pulses should 
be cooked and eaten as soon as possible after germination, and 
should not be allowed to become dry again or to become sour. 
The pulses should not be cooked longer than is necessary to 
make them eatable, and it seems desirable to emphasise the 
fact that prolonged cooking destroys the vitamin content and 
renders the pulse useless for the purpose it is so specifically 
designed to serve. 
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Compost 


By S. 1). Timson, M.C., Assistant Agriculturist. 


{Concluded,) 


SECTION III. 


COMPOSTINO THE STTNNHEMP GREEN-MANURE 

CROP. 

There is uudoubtedly a valuable place for Indore compost 
in Rhodesian agriculture as a means for eliminating the great 
waste of organic; matler in the maize crop wastes, and the 
other cro]) residues whicdi are burnt each year, and also in 
preventing the great waste of plant food which is being lort 
from the cattle Jiraals and feeding pens of the Colony, by 
the extensive leaching, and denitrification which take place. 

However, the writer is convinced that there is a still 
greater field of usefulness for the modified technique of com- 
posting outlined below, whicdi it is suggested should be 
applied to the sunnheinp green-manure crop. 

It is necessary here to make it clear that at present the 
claims made for the system only apply to the sunnheinp cirop, 
and to the heavier loam soils, and not to other green-manures 
or to the sandy soils. The evidence on which the system has 
been designed will first briefly be given. 

Befectg and Diaadyantagea of Oreen-manuring—Although 

the practice of green-manuring has been of great value to 
Rhodesian agriculture, it suffers from the following serious 
defects and disadvantages : — 
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(1) A large proportion of a farmer’s land is idle and 
unproductive each year under green-manure. 

(2) The maniirial value of the green-manure depends too 
much on factors outside the farmer’s control, such as the 
rainfall following ploughing under, and preceding the 
planting of the maize crop. Besults are variable and unde- 
pendable. 

(3) Much damage is done to the tilth of the heavy soils 
by the farmer being forced to plough under the crop when the 
soil is too moist, because he is working against the time factor. 

(4) The top growth of the sunnhemp crop only gives a 
small additional yield from the following maize (Top compared 
with that given by the stubble alone. 

(5) Only a portion of the green -manure cro]) can be 
ploughed in under the optimum conditions of time, soil condi- 
tions, and weather, owing to the slowness of ploughing. 

(6) A second ploughing is nearly always nec.essary, and 
this is very hard on the oxen, and costs money. 

Ploughing in versus Reaping Sunnhemp. — In five different 
series of experiments covering the past 11 years the increased 
yield of maize obtained by ploughing under the whole sunn- 
hemp crop, as compared with ploughing under the stubble 
only, has been as follows,; — 1.10 bags per acre; 0.99 bag per 
acre; 1.94 bags; 0.91 bag; and 1.36 bags per acre. The 
average of these results is 1.26 bags per acre. This is borne 
out by the observations of experienced farmers, many of wbom 
have informed the writer that they have been able io see no 
difference in the effect on the following maize crop of plough- 
ing the whole sunnhemp crop in, and the effect of the stubble 
alone, where part of the (*rop has been reaped for seed. 

It is necessary to emphasise that in this comparison of 
the manurial value of a sunnhemp stubble with that of the 
whole crop ploughed under it can only be fairly made where 
both are of the same stage of maturity. In other words, the 
effect of a sunnhemp stubble 10 to 12 weeks old cannot fairly 
be compared with that of a whole crop ploughed in at the 
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normal stage of maturity, which is about 16 to 18 weeks. 
From the results of past research, and also from the indica- 
tions of field experiments which are not yet complete, it can 
be stated with reasonable certainty that, within certain limits 
which cannot yet be exactly defined, the more mature a sunn- 
hemp stubble is the greater is its manurial value to a following 
crop of maize. Furthermore, it must be borne in mind that 
if the stubble of a suiinhemp crop (or of any other legume) 
is worked by plough or other implement before the seasonal 
rains end then a considerable loss of nitrogen and other 
soluble plant foods will be lost by leacliing out to the sub-soil 
by the rain, particularly during the first month of the 
following rainy season when the maize (‘rop is too young to 
take up large quantifies of jdant foods. 

Therein lies one of the main advantages for the farmer 
of working with a stubble instead of ploughing the whole crop 
under. He need not (and should not) plough it until the 
rains finish, and he thus avoids much loss of plant food from 
the soil, j)articularly the nitrogen in the form of nitrate. 

Manurial Value of Sunnhemp Compost. — E.riferi mental 
Evidence . — In 1 985-30 an experiment was laid down at the 
Agricultural Experiment Station at Salisbury with the object, 
amongst otliers, of finding the manurial value of the top- 
growth of a crop of sunnhemp, when it is reaped and made 
into compost. 

The experiment was designed in the form of ten ran- 
domised blocks of six treatments; each plot was 1-20 acre 
in area. Only three of the six treatments are shown in the 
table of results given below, since those are the only ones 
of interest here. The full results were published and fully 
discussed elsewhere,* but it should be mentioned that the 
statistical analysis showed that the results were clearly signi- 
ficant, the calculated value of Z being 1.6892, and the 
observed value of Z at the one per cent, point being 0.6540. 

The results are tabulated below, being expressed as the 
percentage increases in the yield of maize compared with the 

yield of the two controls reckoned as 100. 

September, 1938. Report on Experiments 1936-37. 
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Treatment. 

Percentage increase in yield of 
maize compared to the controls 
reckoned as 100. 

The whole sunnhemp crop 
ploughed under at 14 weeks 
from date of planting. 

135.13 

Compost made from the top 
growth of the sunnhemp 
crop cut at 14 weeks from 
date of planting. 

] 39.94 

! 

Compost made from the top 
growth of sunnhemp crop 
returned to the land on 
which the crop was grown. 
Sunnhemp 14 weeks old 
when reaped. 

159.49 

It will be seen that the compost made from the top- 
growth of the sunnhemp crop by the method laid down in 
Section I. has a rather higher manurial value in the year of 


application than the whole sunnhemp crop ploughed under. 

Eeduction of Area of Idle Land under Green-manure Possible. 

The above experimental evidence indicates that the farmer 
can with considerable profit reduce the area of land idle under 
sunnhemp each year by at least fifty per cent, by composting 
the top-growth, since the stubble of a sunnhemp crop only 
gives on the average a yield of maize 1.26 bags per acre less 
than the whole crop of sunnhemp ploughed under, and the 
latter appears to be equalled in manurial value by the top- 
growth of the sunnhemp crop alone, after it has been made 
into compost. 

Gains and Losses.-^ Before describing the modified system 
of composting suggested, the potential profits and losses of 
the system as compared with ploughing imder the whole sunn- 
hemp crop may be estimated in the case of a farm in the maize 
belt with 600 acres under the plough, of which 200 acres are 
Bomally green-manured, in order to illustrate the potential 
heni^ts of the sjsteifi. 
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Under the system suggested only 100 acres of sunnhemp 
would be grown each year, and the top-growth composted and 
applied to the other 100 acres which would normally be green- 
manured. Of course, in the first year no compost is available, 
and the whole 200 acres sliould be under sunnhemp, and half 
or more of it would be composted. 


Table of Potential Gains and Losses, 


].iOsses. 1 

Gains. 

( 1 ) 126 bags of maize 

(4) 1,200 bags maize 

® 8 /;i £51 19 6 ! 

in 3rd year... =£495 0 0 

(2) Cost of making 

I (5) Saving on 2nd 

compost 1 /- 

: ploughing of 200 

per ton, and 10 

1 acres r« 4 /....= 40 Q 0 

tons per acre, on . 


10 a(!res = 50 0 0 

i 

1 

(3) Complete fertili- 

1 

ser @ 200 lbs. per 

1 

1 

acre on 100 acres 

; Total gains £535 0 0 

( 14 / - per acre) = 70 0 0 

Total losses £171 19 6 

Total losses £171 19 6 | 

Nett gains £363 0 6 

The items in the above 

table may be elaborated as 

follow s : — 



Item 1. — This is simply the loss of yield on the 100 acres 
of stubble due to removing the top-growth, at 1,26 bags per 
acre, which has been found by experiments over 11 years as 
specified above. 

Item 2. — Compost has been made in this Colony for 
Is. 6d. per ton where all the materials were carted to a central 
site, and much hand labour used. It has been found by one 
farmer* who has (iomposted 35 acres of sunnhemp tops on 
the lines suggested heie, that the total cost of labour and 
depreciation on implements and kraals is less than Is. per 
ton of compost where the yield of compost per acre is 10 tons. 


^oin|K>stmg the Sannhemp Crop by P. G. Deede. B.A.J., Oct., 1938. 
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It is estimated that the yield of compost per acre of sunn- 
hemp will usually exceed 10 tons for a normally well grown 
crop ill the maize belt. 

Item 3. — This is a dressing of 200 lbs, per acre of a com- 
plete fertiliser having an analysis of approximately 25.1% 
l^Os (total) 4.1% nitrogen, and 3% potash. The cost per ton 
of the materials for mixing on the farm is £6 5s. Od. approxi- 
mately. Railage and spreading are reckoned at 15s. per ton. 
This fertiliser has been used with success for several years by 
farmers in the Mazoe Valley and elsewhere. 

Item 4. — The yield of maize in the third year, on the 100 
acres which received compost in the first year, with 200 lbs. 
per acre of the above fertiliser, is estimated at 12 bags per 
acre. The average pay out per bag for the past three years is 
88. 3d. 

Item 5. — On a sunnhemp stubble, or on a maize stubble, 
only one good ploughing is necessary, and thus the second 
ploughing necessary after ploughing in sunnhemp, which is 

so hard on the oxen, is avoided. 

• 

This table of losses and gains is merelj" intended to assist 
the famier, who contemplates a change of system, to decide 
whether it may be worth his while or not, and it is only 
suggested that he should test the system on a moderate scale 
to start with until he has gained ei:perience. 

^^Hidden*’ Gains. — Neither the extra cost of riding and 
spreading the compost, nor the costs of cultivation, reaping 
and marketing the extra 100 acres of maize are included. It 
is considered that these items may be more than balanced 
by the "'hidden^’ gains which are to be expected, but are 
impossible to estimate accurately. For instance, the normal 
practice in the maize belt is to sow the sunnhemp crop in 
dry soil just before the rains. This means that much damage 
is done to the tilth of the heavy soils by ploughing it under 
whilst the soil is still moist during late February and early 
March, whereas in the system suggested the sunnhemp stubble 
should not be disturbed until the soil is dry, or almost dry. 
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Moreover, in a proportion of years heavy losses of inaize 
may he caused, probably by leaching out of nitrogen by late 
rains in March and A])ril, and particularly by the first 
month’s rail, of the following wet season, when green-manure 
(U’ops are plough(‘d under in late February and early March. 
This is very well illusiraled by the results of an experiment 
published in the October, 1937, issue of this Journal, where 
a sunnhein}) < r()p of ai)proximately 14 weeks’ growth in each 
case was ploughed iinder at fortnightly intervals from 
February 21st to April 21st, 193G. The resulis are tabulated 
below. 


Sunnhemp crop (in each 
case 14 weeks old) 
ploughed undei on : 

Yield of following 
maize crop per acre 
in bagh of 200 lbs. 

JVrcentage increase in 
yield due to later date 
of ploughing under. 

February 2]8t 1936 


100 

March 7ih, 1936 ... 


108.08 

March 2l8t, 1936... 


117.78 

April 6th, 1936 ... 


123.41 

April 2l8t, 1936 ... 


124.89 


The rainfall during March, 193G, was 5.44 inches, and 
during April, 193G, 0.56 inches of rain fell. 


Since the sunnhenip crop was approximately the same 
age in each case at ploughing in, it is probable that the losses 
ill yield of the following inaize crop are due to the too early 
nitrification or rotting of the sunnhemp, and subsequent losses 
of ])lant foods due to leaching by rain. Much of this loss was 
no doubt caused by the first rains in November, 1937, before 
the young maize was able to take up the available nitrogen; 
certainly in the case of the sunnheni]> jiloughed in on the 6th 
and 21st of A])ril, since only 0.30 inch of rain fell after the 
3lst March, and this fall was preceded by a dry period of 
several weeks and therefore probably had no leaching effect. 

Losses by Leaching of Plant Foods Avoided— vV'here the top- 
growth of a sunnhemp crop is removed for composting and 
the stubble left undisturbed until the cessation of the seasonal 
rains, these large losses should be avoided, since the micro- 
organisms in the soil require not only moisture but the ample 
supply of air brought about by ploughing to enable them to 
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convert the insoluble organic nitrogen, and other plant foods, 
in the sunnhemp stubble, into the soluble forms, which are 
subject to leaching by the rain. 

In conneciion with the losses of nitrogen in the soluble 
nitrate form by leaching there is one point of great 
importance, which is usually lost sight of, and that is that 
nitrate does not pass out of the soil by itself. It must be in 
combination with some base. For instance, for every pound 
of nitrate nitrogen leached, either 0.7 of a pound of calcium 
(the active principle of lime), or 0.8 of a pound of magnesium, 
or 2.8 pounds of potassium are also losi, or equivalent pro- 
portions of all three. 

It is therefore clear that green-manuring in this Colony 
must lead to considerable losses of available lime and potash 
from our soils. These can be largely avoided by the compost- 
ing of the top-growth, and early planting of the following 
crop so that the latter will be in a position to utilise the 
nitrates as they are formed in the soil, before they can be 
leached away. 

Again, it often happens that the ploughing under of the 
sunnhemp crop is unduly delayed by heavy rains, so that 
mu(di of it is too mature to exert the best effects on the follow- 
ing maize crop. 

The writer has frequently seen large areas of sunnhemp 
being ploughed under when almost mature. In 8U(ih (‘.ases 
unsatisfactory results on the following maize (trop may occur 
owing to (a) temporary nitrogen starvation of the young 
maize; {h) an excessively open seed-bed (iausing the soil to 
dry out unduly during the dry sj>ells, and making it difficult 
for the roots of the young maize plants to obtain their food 
supplies; (c) phosphate starvation of the young maize owing 
to its temporally immobilisation by the micro-organisms 
carrying out the rotting of the sunnhenip; possibly also {<1) 
shortage of oxygen in the soil for the same reasons mentioned 
under (c) ; an inferior stand of mdi74e due to unrotted material 
interfering with planting* 

Th^se ill-effects are obviously absent when a sunnhemp 
stubble is ploughed up after the seasonal rains have finished^ 
as is clearly proved by the remarkable stimulation of the 
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young maize, which has been always noted, under varying 
seasonal conditions since 1931 at the Salisbury Experiment 
Station, and also in the Mazoe Valley and elsewhere. 

When ploughing under a large acreage of suimhemp 
there must necjessarily be several weeks difference in the time 
of ploughing under of the first and last ploughed portions of 
the (rrop, with the inevitable losses already mentioned, due 
to leaching of plant food or over maturify of the sunnheinp. 

Some of the above losses can be parfially avoided by later 
sowdiig of the suniihemp, but this interferes seriously wdth 
farm organisation, and in any case green-manuring must 
remain a gamble on the weather conditions, since if later 
sowdng is adopted the early cessation of the rains will entail 
a poor growdh of sunnhemp. 

Where the sunnhemp to])s are composted, since the 
reaping wdll normally be done in dry weather and on dry soil, 
in file last w’eek of Marc^h and in April, as mentioned below, 
all these difficulties are pructi(‘.ally eliminated, and a much 
more dependable and regular manurial effect wdll be obtained 
over a period of years, than in the c ase of green-manuring. 

SUGGESTED MODIFIED TECHNIQUE FOB COMPOST- 
ING THE SUNNHEMP CROP. 

The simple technique advised is given below followed by 
a more detailed explanation. 

(1) Mcnv the sunnhemp at 18 to 20 weeks from germi- 
nation. 

(2) Sweep and drag it up to narrow moveable kraals on 
either side of the field along the headlands. 

(3) Fork the suimhejnp into the kraals as fast as the 
cattle can keep it trampled down. 

(4) V7hen there is a depth of w^ell trampled sunnhemp of 
18 inches in the kraal, move the latter along the headlands 
and fill again. 

(5) After moving a kraal, spread top soil from the field, 
and wood ashes or lime over the heap. 

(6) Build the sunnhemp into heaps 9 feet broad by 3 feet 
high, by forking in towards tbe centre line from either side. 
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Time of Mowing. — It is recomiuended that the crop should 
be left to grow two to four weeks beyond the stage when 
ploughing is usually begun^ which is about 14 weeks from 
germination. II is suggested that reaping should commence 
at 18 to 20 weeks from the date of germination. This will 
bring the commencement of the reaping to about the end of 
March, when the sunnhemp is germinated in the middle of 
November. 

The work will therefore normally be done during Aprils 
when no more rain usually falls, and the surface soil is dry. 
This will facilitate the wT)rk and avoid damage to the tilth 
of the soil. 

It is known that the woody tissue or lignin of the organic 
matter is the chief and most stable constituent of the humus 
formed by its rotting down, either in compost heaps or in the 
soil, and it follows that the higher the proportion of wood in 
the original material the greater will be Ihe quantity of humus 
left after decay has ceased, and the longer will this humus 
and its effects last in the soil. 

McChlery has shown that there is a steady increase in the 
fibre or woody portion of sunnhemp from 70 days from 
planting up to 189 days, or approximately 18 weeks, and this 
probably continues for several weeks more. 

Therefore, by delaying cutting the sunnhemp until 18 
weeks and onwards, the amount of humus produced by com- 
posting it and the persistence of its effects in the soil, will be 
materially increased. It is considered that this will 'prove to 
he a very important advantage of this system of ntilising the 
sunnhemp crop. 

It is not advisable, for various considerations as shown 
above, to plough under the sunnhemp at so late a stage of 
growth, but these objections do not apply to the composting 
of the crop by the technique advised here, as will be seen 
later. 

Tfse of Movable Oattle Kraalt. — Having mown the sunB*- 
hemp^ or as soon as a portion has been mown, easily moveable 
oattle kraals, of a width of 16 feet, and a convenient length, 
are erected on the headlands of the fields on either side. 




( OMVOST. 


295 


The sunnheinp is then gathered by hay sweeps into cocks 
of a (‘convenient size, and these cocks, several at a time, are 
drawn by hay drags up to the side of the kraals and dumped. 
From these dumps the sunnhemp is forked over the side of 
the kraals and spread over the floor until about 18 inches 
deep. Cattle are then plained in the kraals, and as fast as 
they can trample down the sunnhemp under foot it is daily 
forked over into the kraals. 

When the sunnhemp has been trampled down to a depth 
of about 18 inches, and suffi(*iently broken up and impregnated 
with urine and dung, the kraal is then moved along the head- 
land and the process repeated until the whole field of sunn- 
hemp has been dealt wdth. 

The types of implements suggested for this wH)rk are 
illustrated, and instructions for making tw^o of them cheaply 
on the farm are given in the Appendix. 

Subsequent Treatment of Sunnhemp. — As soon as a kraal 
has been moved, the heap of sunnhemp and dung may be 
treated thereafter as compost. Soil from the adjoining field 
is spread over the heap with a little wood ashes or lime, in 
the amounts advised in Section I.; half the recjuired quantities 
being used. The heaps are then built up into the standaid 
size of 9 feet broad by 8 to 8| feet high, by forking in the 
sunnhemp from either side towards the centre line. Finally 
the remaining half of the soil and wood ashes or lime are 
spread over the surface of the heap, which is now’ left to await 
the next season’s rains. 

This first turning of ihe heap, and the first turn after 
rain has wetted the heap the following spring, present the 
only difficulty in the process, and this can be largely solved 
by the use of manure drag-forks. With these the tightly 
matted mass can be torn apart wdien ordinary garden forks 
can then be used to finish the work. 

It is better if when making the first turn the materials 
when forked in towards the centre are also moved 6 feet 
forward at the same time. By w’orking thus the centre portion 
of the heap is also turned, and this tends to prevent the loss 



296 


THE RHODESIA AURIC’UETURAL JOURNAL. 


of nitrogen by denitrification which may take place if the 
centre portion of the heap is left undisturbed in a compacted 
condition. 

Success Depends on the Growth of the Sunnhemp. — It is 

clear that the economy of composting the sunnhemp crop 
instead of ploughing it in will be dependent to a large extent 
on the proper growth of the sunnhemp, and to ensure this on 
soil of low fertility it will be necessary to apply fertiliser to 
the sunnhemp, and potash may be required as well as phos- 
phates. It must be pointed out that this would be necessary 
under such conditions whether the sunnhemp is ploughed in 
or composted. 

In extreme cases of soil exhaustion legumes such as sunn- 
hemp, velvet beans and cowpeas may not be able to obtain 
their own supply of nitrogen from the air, although they 
receive phosphates and potash. This is due to the fact that 
the legume bacteria are unable to work in conjunction with 
legumes when the organic matter in the soil is very deficient. 

In such circjumstances it may be necessary to plough in 
a grass type of crop grown on a dressing of a complete 
fertiliser. A suitable grass crop such as Rhodesian Sudan 
grass has a stronger root system than most legumes which is 
better able to forage for food in exhausted soils, and with 
the aid of fertilisers will be able to make sufficient top-growth 
which, on ploughing under, will add enough organic matter 
to the soil to make it possible thereafter for the legume 
bacteria to again work in conjunction with the legume and 
supply the latter with nitrogen* 

Such a shortage of organic matter in the soil undoubtedly 
explains some of the cases reported by farmers from time to 
time of the absence of bacterial nodules on leguminous crops. 

Hastening the Process lor Dreasing of Winter Crops such as 
Wheat. — If some of the compost is urgently required for winter 
crops the same year, the sunnhemp can be cut and composted 
a month or six weeks earlier when, if three turns are given 
at intervals of ten days to a fortnight (on rainy days if 
possible) the compost should be ready for applying to the 
land about two months later. It may be necessary, in order 
to ensure this, to increase the number of cattle in the kraal 
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or the time they are kept in the kraal, so as to crush the sunn- 
hemp stalks more thoroughly, and to increase the nitrogen 
and moisture content of the compost by increased quantities 
of dung and urine. 

However, since the sunnhemp itself will have a high 
content of nitrogen and contain less woody tissue when cut 
at this stage of growth (12 to 14 weeks) the question of the 
rapidity with which it will rot will be largely dependent on 
the rainfall during March, the extent to which the sunnhemp 
is crushed by the oxen, and the frequency of turning the 
heaps. 

It will be best, lor this purpose, to leave the sunnhemp 
undisturl)ed after moving the kraal until a good shower has 
fallen, since the wide shallow heap will ensure much more 
rapid and thorough wetting of the heap by the rain. 

Hastening the manufacture of the compost in this way 
is, of course, wasteful, since a reduced quantity of humus is 
obtained, and this humus will not last so long in the soil. It 
is also wasteful of the dung and urine. It may be justified, 
however, wdiere the compost is applied to irrigated crops. 

Economy of Land on Small Farms. — On the smaller farms 
where economy of land is of particular importance, the com- 
posting of the green-man\ire crop will be of particular value, 
since only one-sixth or one-eighth of the land need then be 
idle under green-manure instead of a third or a quarter. 

For the same reason, on small farms, at the first turn of 
the heap after moving the kraals, the inner half may be folded 
over on to the outer half. This will mean that a strip of land 
only 9 feet w ide w ill be occupied by the compost heaps, but 
the amount of hand labour wull, of course, be slightly 
increased. 

Alternative System of Composting Sunnhemp. — An alterna- 
tive system which could be employed is to keep the normal 
proportion of land under sunnhemp. In the example already 
considered two hundred out of six hundred acres would be 
composted, and the (‘ompost applied to another hundred acres 
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of land. In this way two-thirds of the land, or in this case 
400 acres out of 600 acres, would receive a dressing of organic 
manure each year — every acre growing crops, in fact. 

By adopting this system the humus content of the soil 
could be more rapidly built up to the economic level, and a 
change over to the other system be made after, say, two or 
three years. 

This system might be more suitable for a farm which 
has been badly overworked and the soil denuded of humus. 
In such a case the sunn hemp would possibly require fertiliser 
to ensure a good crop. It is not considered, however, that 

this system would be so profitable for normal use as the other, 
owing to the larger proportion of unproductive land under 
sunnhemp each year. The writer, nevertheless, reserves the 
right to change his mind on this point, since there is a possi- 
bility that the higher humus content of the soil, which should 
be maintained by this system might, by giving higher yields 
per acre, more than counter-balance the disadvantage of 
having a smaller area under crops each year. 

Sunnhemp Compost or Kraal Manure lor Tlei Wheat. — The 

writer has already urged the wheat farmers growing wheat 
on the sandy vleis of the^ Colony to grow sunnhemp on their 
dry lands during summer for conversion into compost, or 
kraal manure. 

The simplicity, economy, and great value of this have 
been proved conclusively by several farmers. 

It has been found possible to cut sunnhemp and convert 
it into well rotted kraal manure of very high quality in time 
to apply to wheat the same year. 

It may interest wheat farmers to know that 14 acres of 
wheat dressed with sunnhemp kraal manure in 1936 gave an 
average yield of 13 bags per acre. No fertiliser was applied. 

So simple, inexpensive, and effective is this system of 
manufacturing the vlei wheat-grower^s chief need, namely, 
organic manure, that it is again strongly urged that wheat 
farmers, particularly on the sandy vlei lands of the Colony, 
should adopt it without delay and grow sunnhemp on their 
diy lands for tiiming into compost or manure. 
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The writer is at a loss to understand why this system has 
not already been widely adopted. The only objection to it so 
far raised by fanners, of which he is aware, is that sunnhemp 
will not grow on their dry lands without fertiliser: If this is 
true, then farmers are strongly advised to apply a dressing of 
130 lbs. of rock phosphate and 20 lbs. of muriate of potash 
per acre to the soil before sowing the sunnhemp. The cash 
price of this f.o.r. Salisbury is Os. per acre. Only half the 
acreage of the wet land under wheat need be sown to sunn- 
hemp (on the dry lands), since one acre of sunnhemp should 
yield at least 6 to 8 tons of manure, the effect of which should 
last for at least two years in wet vlei soil, since the soil con- 
ditions in these wet vleis lead to much slower destruction of 
humus than on dry well-drained soils, owing to the lower 
temperatures and the water-logged conditions. 

If the sunnhemp is grown in ihe second year on the first 
year’s stubble this, with the residue of fertiliser, will give a 
second good crop of sunnhemp. 

Therefore tlie cost of the fertiliser f.o.r, Salisbury per 
acre of wheat to which the sunnhemp manure is applied would 
be a quarter of 9 b. per acre per annum, or 2s. 3d. 

The cost of the sunnhemp seed at 33 lbs. per acre (Somer- 
set variety), if grown on the farm, should not exceed Is. 6d. 
per acre of wheat grown. 

For this outlay of 38. 9d. per acre of wheat growm, plus 
the cost of carriage on the fertiliser to the farm, should give 
an increased yield of wheat of at least fifty per cent., and 
probably 100 per ceni., or more. Therefore even wdiere the 
average yield of wheat per acre is only 2 bags, a handsome 
profit is assured. 

tTw ot Compost on Winter Crops, — Warning, A word of 

warning is necessary here with regard to the application of 
compost, however made, to winter-grown crops. It is parti- 
cularly necessary to ensure that the compost is thoroughly 
rotted before ploughing it in. If rotting is not complete there 
is a danger of nitrogen starvation of the crops whilst the 
rotting process is completed in the soil. One farmer has 
unfortunately experienced this ill-effect on his wheat crop in 
the 1938 season. It is probable that this is due to the low 
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soil temperatures obtaining during tbe winter on irrigated or 
moisture-retaining soil, and the lac.k of opportunity to aerate 
the soil by cultivation in the case of cereal crops. These 
conditions reduce the activity of the nitrifying bacteria in 
the soil. 

There is not the same danger in connection with the 
gi’owing of irrigated potatoes which receive the usual heavy 
dressing of 600 to 800 lbs. per acre of complete fertiliser, since 
the nitrogen in the fertiliser tends to correct the temporary 
nitrogen shortage in the soil. It may be mentioned in this 
connection that the farmer just mentioned who experienced 
the ill-effect of unripe compost on his wheat, found nothing 
but good effects where the same compost was applied to his 
irrigated potatoes, which received also a heavy dressing of 
double potato fertiliser. 

Nevertheless, it is advisable to apply only ripe compost 
to the potato crop, since this will ensure that they are not 
checked in their early growth. 

Sunflowers instead of Sunnhemp. — Sunflowers can be used 
instead of sunnhemp, but the latter is advised wherever 
possible. Sunflowers should be seeded at the rate of at least 
45 lbs. per acre, and cut when the flowers are just out, or 
earlier if speed is essential. It is possible that a mixture of 
the two crops may give better break down of the compost 
than either of these (;rops alone. 

SECTION IV. 

THE MECHANISM OF THE DECAY OF CHOP EESI- 
DXJES IN THE SOIL AND IN THE COMPOST HEAP 
AND ITS PEACTICAL APPLICATIONS. 

• The density of the micro-organic population of the soil 
is so great that the figures are almost beyond the mental 
grasp of the average person. For instance, during a period of 
high activity in a fertile soil one ounce of soil may contain 
140,000,000,000 bacteria, besides the other types of micro- 
organisms, which may amount to another 31,000, 000, The 
w’eight of the above numbers of bacteria in the top six inches 
of an acre of soil would approximate to 3.76 tons. They 
contain approximately 10 per cent, of nitrogen. 
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Their numbers are constantly fluctuating^, depending on 
the factors afl:‘e(*ting their growth; that is the supply of air, 
moisture and food, the temperature of the soil, the acidity or 
otherwise of the soil, and the numbers present of their natural 
enemies which feed on them. (The amoebae in the case of 
bacteria.) 

Their food supply consists of the plant and animal 
residues in the soil, and carbon dioxide and mineral salts, 
such as phosphates and nitrates. 

In the compost heap it is certain types of these microbes, 
wdiich are supplied chiefly by the added soil, w'hich use the 
crop residues and dung as their food supply, and break the 
former down during the rotting process. 

Plant residues consist chiefly of carbohydrate materials 
such as celluloses, hemicelluloses, and lignins. The celluloses 
and hemicelluloses make up the softer tissues of the cell walls 
of ihe plant, and the lignins are the chief constituent of the 
w^oody or fibrous tissues, and the hardened portion of the cell 
w'alls. 

The celluloses, and a portion of the hemicelluloses, are 
easily and rapidly broken down by the fungi and bacteria, 
which use them as sources of energy and food. Some of the 
carbon is built up into their body tissues, and the remainder, 
the greater part, they respire as the gas carbon dioxide. 

Microbes have no mouths by which they can feed and 
have to absorb their food in vsolution through their “skins.’’ 
They therefore bring their insoluble food into a soluble form 
by means of digestive ferments wdiich they excrete. These 
ferments readily attack the starch and celluloses, and some 
of the proteins in the plant residues ; but the lignins or w oody 
portions are very resistant. 

The proteins, in w^hich form the nitrogen in the crop 
residues chiefly exists, are broken down into simpler nitrogen 
compounds; part is built up again into the insoluble body 
protein of the micro-organisms, and part is converted into 
ammonia. The micro-organisms themselves contain much 
nitrogen ; the bacteria, for instance, contain ten per cent. ; 
and whilst they are alive this nitrogen is temperarily unavail- 
able to crops. When the micro-organisms die on the comple- 
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tion of the rotting, owing to lack of food, and the compost is 
ploughed into the soil, as soon as the soil becomes moistened 
other bacteria feed on them and convert the protein in their 
dead bodies into the soluble (nitrate) form of nitrogen, which 
is at once available to crops. 

Some Practical Considerations. 

The Modem Gonception of Humus. — The modern conception 
of humus in its simplest form is that it is largely a combina- 
tion of plant lignin or w’oody tissue, and proteins; the latter 
synthesised by the micro-organisms. It also contains some 
residual hemicelluloses from the plant materials, and some 
synthesised by the microbes. It is therefore clear that the 
greater the proportion of lignin (wood or fibre) in the original 
crop residues of the compost heap, the greater will be the 
weight of humus left when rotting is finished. 

Another constituent of the humus is a proportion of the 
hemicelluloses; the celluloses having completely disappeared. 
These hemicelluloses are not so resistant to further change as 
the lignin portion of the humus. 

Now humus is not a constant, imperishable substance, it 
is a stage in the decomposition of the organic matter (crop 
residues), and when compost is added to the soil the humus 
undergoes further more or less rapid disintegration, according 
to the conditions existing in the soil. Some types of lignin, 
too, are more resistant to further chemical or microbiological 
change than others. The destruction of humus is a very much 
slower process, of course, than that of its formation by the 
decay of organic matter. Its destruction may take several 
years, whilst its production may only occupy as many months. 

Now the more mature is any plant material, such as sunn- 
hemp, the greater is the proportion of lignin or wood and 
fibre in it, and therefore the greater is the proportion of 
humus left after composting it, and the longer should the 
effect of that humus last in the soil. 

This is d itKitteT of considerable vnipovtauce to the farmer 
u>ho is composting his sunnhemp instead of ploughing it in, 
since it means that the maturity of the crop when he reaps it 
will greatly affect both the quantity and lasting power of the 
humus made from it* 
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Minimum Nitrogen Content Required by Micro-organimne.— 

The rapidity of the decomposition of such plant materials in 
the compost heap is largely regulated by the percentage of 
nitrogen it contains, or whi(;h is added in the form of dung 
or urine. If the percentage of nitrogen in the plant material 
such as sunnhemp is less than 1.7 per cent, of the dry matter, 
the organisms which decompose it must have an added supply 
of nitrogen in the form of dung or urine to ensure rapid 
decomposition. A shortage of nitrogen will slow down the 
process, though it will still be completed, even though the 
original materials contain only a small percentage of nitrogen. 
The reason for this being possible is that the microbes com- 
mencing the pro(‘,e8s cease work and die wdien the nitrogen 
supply is exhausted owing to lack of food. Other bacteria 
then use the nitrogen in their dead tissues as a food supply to 
enable them to break down more of the carbohydrate material. 
They in turn die owdng to shortage of nitrogen, and other 
bacteria use the nitrogen in their dead bodies and so on, until 
all the organic matter has been rotted down. 

The nitrogen percentage in any (jrop falls as the crop 
matures, and it is therefore evident that the more mature the 
sunnhemp is at reaping time, when it is composted, the longer 
will the cattle have to be kept on it to supply the deficiency 
of nitrogen by their dung and urine. 

The farmer can only find this out by experience, but if 
he commences reaping the sunnhemp at 18 weeks from germi- 
nation he will not have to keep the cattle on the sunnhemp 
for an undue length of time. 

McChlery found that sunnhemp at 18 wrecks from maturity 
may contain 1,50 to 1.90 per cent, of nitrogen, according to 
the season in which it was growm; in one (*ase a deficiency, 
in the other an excess, for rapid decomposition. In one year, 
1933-34, it contained 1.5 per cent, of nitrogen at 20 weeks 
from germination. 

In composting the sunnhemp crop by the method 
suggested above, another factor to be considered in deciding 
on the length of time to keep the cattle on the sunnhemp in 
the kraals, is the time it takes the cattle to crush the stems 
sufficiently. 
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This question affects not only the rate of decomposition, 
but also the ease of the subsequent handling of the materials 
as compost, when turning the heaps. A little experience will 
soon provide the farmer with this information. It is also 
important from the point of view of speeding up the rotting 
process, since the crushing of the stems assists the fungi and 
bacteria to make entry rapidly, and exposes a far greater 
area of surface of the materials for them to work on. 

For the reasons outlined above it will be found that 
unbroken stalks of sunflower and maize are very slow to break 
down in the compost heap, and it is advised that such 
materials should be placed under cattle to be crushed before 
being put into the compost heap, or better still, mixed with 
the sunnhemp where this being composted on the land instead 
of being turned under. 

SECTION V. 

THE PI.ACE OF COMPOST IN RIKJDESIAN 
AGRICULTURE. 

Until the middle of last century farmyard manure was 
practically the only fertiliser employed in Western agricul- 
ture. 

During the last century Liebig announced his theory 
that the mineral constifuents of plants supj)lied ail that was 
necessary for their growth. Later the historic work of Lawes 
and Gilbert at Rothamsted showed that Liebig^s view was 
only partly true, but at the same time it greatly stimulated 
the use of artificial inorganic fertilisers to such an extent that 
the benefits to be obtained from organic manures, and the 
necessity for their use to maintain the humus supply in the 
soil, came to be in danger of being lost sight of. 

Latterly, however, the increase in our knowledge of the 
functions and properties of humus in the soil, due to the 
great extension of research directed on this subject, has caused 
the pendulum of agricultural opinion to swing in the other 
direction. 

The rapid depletion of the organic matter iti the soils 
of the large sub-tropi(;al and tropical areas brought under 
cultivation by the white races during the last century, and 
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the (lisaBtrous effects of tliis on tlie physical condition and 
therefore on the fertility of the soils,, has helped to focus the 
attention of agriculturists and scientists on the great necessity 
for the proper and regular replenishment of the supply of 
humus in the soil. 

Under the extensive system of agriculture largely 
adopted in these tropical and sub-tropical areas such as this 
Colony, the balance of nature has been upset, that is the 
balance between the natural supply to the soil of humus- 
forming organic material such as the leaves and root systems 
of trees and grasses, and its consumption or dissipation by 
the micro-organic jiopulation of the soil. The cultivation of 
the soil has slowed down the former and greatly speeded up 
the latter. The rate of consumption of humus in the sub 
tropical soils by the micro-organisms concerned is very much 
greater than in temperate climates owing to the much higher 
temperatures favouring their activity. 

It has been shown by Mohr that above an average tem- 
perature of 77. 2*" F. no accumulation of humus can take place 
in a well-drained and well-aerated soil. During our summer 
the soil temperature often exceeds 77® F. in the greater part 
of the cultivated areas. 

This is <he explanation of the much more rapid loss of 
humus from our soils, when under cultivation, than takes 
place under the temperate conditions of Europe. 

The extensive system of agriculture still employed in the 
Colony has greatly limited the quantity of farm manure made. 
The use of this» and short and long term pastures, are the 
chief means employed in European agriculture to maintain 
the humus supply of the soil, but their employment in this 
Colony is only possible to a very limited extent, at present. 

This urgent problem has been met in a measure by the 
practice of green-manuring, w^hich fortunately fits our climatic 
conditions well, owing to the almost complete absence of rain 
during the period beWeen cropping seasons, which tends to 
prevent losses of plant food from the green crop after it is 
ploughed in. 
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However, green-manuring in Bliodesia suffers from a 
number of inherent disadvantages as pointed out earlier, and 
there is a limit to the possibilities of its employment, as 
already mentioned in detail. The writer is of the opinion 
that many of these disadvantages can be overcome by com- 
posting the top-growth of the green -manure crop, where this 
is suiinhemp. 

The supply of organic manure can also be greatly 
increased by turning all the residues from the maize, wheat 
and barley and other crops into compost. Their conversion 
into kraal manure should be discontinued in favour of com- 
posting, since the former process is very wasteful, and also 
insanitary, both from the point of view of crops and human 
beings. 

It may be mentioned here that compost made from crop 
residues, chiefly maize wastes, has given remarkable results 
when applied to the cotton crop in this Colony. *Peat found 
at Gatooma that an application of five tons (short) per acre 
of compost gave an increase in the yield of seed cotton of 
80 per cent, over the untreated cotton. The untreated cotton 
yielded 500 lbs. per acre of seed cotton, whilst the cotton 
receiving 5 tons per acre of compost, yielded 900 lbs. of seed 
cotton per acre. It seems probable, from the facts published, 
that one important reason for such striking results being 
obtained is that the compost materially aided the cotton to 
resist the effects of the serious drought of five weeks during 
February and March. Such droughts are always to be 
expected in this Colony, and the drought resistance which 
humus in the form of compost can confer on crops when 
applied to the soil is one of the weightiest arguments for its 
greater employment in our agriculture. 

The amount of compost whu*h cun be made is limited by 
the supply of raw materials, and of animal dung. Besides 
crop residues, however, there is mmth raw material not yet 
utilised in the shape of old veld grass, reeds from the river- 
sides and streams. Also., there is a great quantity of grass 
cut on the sides of roads each year and wasted. The small 
awkwardly-shaped valleys in the hills could profitably be 

E. Peat. Notes from the Cotton Station, OAtorna^im. Hho7 
Jour., Oct., 1937. 
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planted to a permanent crop such as Napier fodder to increase 
the supply of organic material and at the same time serve as 
fodder resevres. 

Sunnhemp the Main Source of Cheap Raw Material. — How- 
ever, the main source of cheap raw material at present is the 
top-growth of the sunnhemp crop, and the composting of this 
on the lines suggested, simplifies and cheapens the production 
of (compost, by eliminating most of the expense of collection 
and carting of the raw materials, and most of the hand-labour. 

It is perhaps })ertinent here, in order to gain some idea 
of the very great possibilities of Ihe system to estimate its 
potential advantages to the farming industry as a whole, on 
the basis of the total area of land annually under green- 
manure at present. 

This is approximately 50,000 acres, and so at least 25,000 
acres of this could be released to produce crops each year, 
which on the basis of the estimates given above should amount 
to 300,000 bags of maize, if this were the crop planted. 

The estimate is based on the supposition, of course, that 
the whole area is normally sown with sunnhemp and that it 
is loam soil. This is not so, of course, but it serves to illus- 
trate the possible gain to the farming industry by a change 
to the system suggested. 

Kraal Manitrk versus Compost. 

Until the introduction of the modified Indore composting 
method of producing organic manure or humus with rain as 
the only source of water supply, the making of kraal or farm- 
yard manure was the only cheap practicable method of 
utilising crop residues and waste organic matter, which had 
found favour in this Colony. The defe<*t8 of the process were, 
since there was no suitable alternative, ignored, and its 
virtues only were extolled. Betjause of this many farmers 
have difficulty now in appreciating why the making of kraal 
manure is condemned as a wasteful and insanitary process, 
and the making of compost is advised in its place, whenever 
this is economically possible. 

A comparison of kraal manure with compost may be 
briefly summarised thus : — 
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KiiAAi. Majsuke. 

J . Crop diseases and pests not 
destroyed, and maize 
wastes therefore cannot be 
safely placed in kraals. 

2. Weed seeds not killed. 

3. Losses of nitrogen may 
exceed 78 per cent., during 
making and application to 
soil. 

4. liosses of potash may 
exceed 50 per cent. 

5. In seavsons with cold and 
wet commencement crops 
do not respond to kraal 
manure owing probably to 
the slow availability of the 
nitrogen content. 

6. Is very wasteful of animal 
dung and urine. 

7. Forms the ideal breeding 
ground for flies. 


CoArrosT. 

1. Destroyed by high tern- 
peratures, except, pos- 
sibly, for certain tobacco 

diseases. 

2. Weed seeds killed. 

3. (juins of 4 to 26 per cent, 
of nitrogen made from air, 
during making; losses 
during ap])lication negli- 
gible. 

4. Losses of potash much 
reduced. 

5. Plant foods in compost 
rapidly available, and 
crops respond to it even in 
cold and wet vseasons such 
as that of 1937-38. 

6. Dung utilised economic- 
ally and urine partially. 

7. Flies cannot breed in pro- 
perly made compost. 


Some of the above items require further explanation. 


Inefficiency of Kraal Manure in Cold Wet Seasons. — ^With 
regard to the inefficiency of kraal inantire in seasons when the 
opening months are wet and cold it has been found in the 
rotation experiments at the Salisbury Experiment Station that 
in such seasons maize to which 8 tons of kraal manure per 
acre has been applied shows practically no response to the 
treatment. In the present season the maize dressed with kraal 
manure again shows little or no response to the treatment. 

These facts are illustrated in the following table of yields 
in Rotation F., in which three-quarters of the land is under 
maize and one-quarter of the land is under Sudan grass reaped 
for hay. 
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Maize plus Maize 

8 tons kraal following maize 
manure plus kraal Rainfall, 

per acre. manure. December. January. 


1924-25 

8.(i5 

hags 

21.75 bags 

18.12 

ins. 

10.51 

ins. 

1928-29 

10.15 

bugs 

14.55 bags 

5.45 

ins. 

11.50 

ins. 

1982-88 

10.75 

bags 

9.72 bags 

7.30 

ins. 

9.60 

ins. 

1934-85 

0.99 

bags 

(>.05 bags 

7.66 

ins. 

9.60 

ins. 

Averaf'e 

yiflds 9.18 1 

)ag8 

18.01 bags 






The yields of oinize are given in hags of 200 lbs. each 
per acre. 

It will be seen tliat in these four years the maize follow- 
ing maize which received 8 tons of kraal manure the previous 
year, has yielded on the average about 4 bags per acre more 
than the maize which received a dressing of 8 tons of manure 
per a(‘re. 

Whatever may be the reasons for the ineffectiveness of 
the kraal manuie in seavsons in which the first two months 
are wet and e^old, the fact that it may be largely wasted in 
four seasons out of 10, as shown hy the results obtained on 
the Salisbury Experiment Station during the last 10 years, is 
a matter of great importance to the practical farmer, and a 
strong argument in favour of a change to composting as the 
method of humus manufacture. 

It is probable tliat this failure of kraal manure in seasons 
having a cold wet opening is due to the fact that the nitrifying 
bacteria in the soil are unable under the cold and wet condi- 
tions to <‘onvert the organic nitrogen into the mineral, soluble 
form, in which form only it is available to the maize crop. 

At the same time these wet cold conditions are also 
unfjivourable to the activity of the free-living nitrogen fixing 
bacteria, which fix the nitrogen from the air, and so the crop 
cannot get its immediate requirements of nitrogen from this 
alternative source. 

Loss of Kitrogen. — With regard to the lossevS of nitrogen 
during the making and application of kraal manure, it has 
been shown by research in England* and on the Continent t 

♦Technical Communication No. 33 of the Imperial Bureau of Soil Science, 
1935 pp. 7 to 10. 

tJournal of Ministry of Agriculture, Vol. XIJI., No. 12; 1936, p. 1231 




310 


THE RHODESIA AGRICULTURAL JOURNAL. 


that even where the best methods of making and storing under 
cover are used that the loss of total nitrogen from bullock 
manure may exceed 78.3 per cent. When the dung was 
removed from deep stalls about 15 per cent, of the total 
nitrogen had already been lost. After storing in a heap under 
cover a further loss of up to 42 per cent, of the remaining 
nitrogen was lost. During exposure of the manure on the field 
for four days prior to ploughing it under a further 52 to 60 
per cent, of the remaining nitrogen was lost. 

In a field test of the nianuriul value of manure applied 
to oats, barley and turnips, it was found that ‘4n the first 
year of application dung exposed for four days before being 
turned in was equivalent to half the same weight of manure 
ploughed in at once.’’ This is largely due to the loss of 
nitrogen in gaseous forms. 

It is interesting to speculate on how much greater these 
losses of nitrogen are from kraal manure made under the 
usual Rhodesian conditions, which could hardly be worse. 

On the other hand Howard and Wad showed that during 
the making of Indore (;ompost, gains of nitrogen from the air 
amounting to from 4.4 up to 26.3 per cent, may be made. 

During storage in heaps for one month they found the 
losses of total nitrogen amounted to only 0.04%. 

There is much evidence of the slow availability of the 
nitrogen in farmyard manure even under favourable condi- 
tions, and under the unfavourable conditions of long con- 
tinued spells of wet weather it appears that this nitrogen 
never becomes available to the maize crop in time to be of 
use, since it must be remembered that annual crops require 
nitrogen chiefly in the early stages of growth. 

Howard and Wad"^ have shown that the nitrogen in 
Indore compost is readily available, and the writer has seen 
convincing evidence in the field this season that it is readily 
available even under the continuous wet and cold conditions 
which obtained in the first two months of the growing season, 

Waste Froducta of Agrioulture : Howaid and Wad. 
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Maize to which compost had been applied exhibited the normal 
response to nitrogen shown by the rigorous dark green growth 
of stems and leaves. 

Waste of Dung and Urine. — ^In the making of kraal manure 
or farmyard manure, much more dung and urine are employed 
than are actually necessary to supply the minimum quantity 
of nitrogen to enable the fungi and bacteria to bring about 
the decay of the bedding and the crop wastes. This excess of 
nitrogen is almost entirely lost in gaseous forms, or is leached 
out by rain as nitrate. If this wasted nitrogen were properly 
employed in the rotting down of more crop wastes, bedding, 
etc., by making compost, this loss could be avoided, and much 
greater quantities of humus could be made on the farm for 
building up and maintaining the fertility of the soil. Until 
the introduction into this Colony of the Indore method of 
composting organic matter it was not possible to utilise safely 
the great quantities of maize wastes available each year, 
owing to the danger of spreading diseases and pests by con- 
verting them into kraal manure. This tremendous waste of 
most valuable humus-forming material may now be safely 
utilised in the making of compost, and at the same time much 
of the huge loss of nitrogen from the cattle kraals of the 
Colony prevented. 

Deatructicm of Flies. — As is well known flies are one of the 
most important agents in carrying bacteria, and to the dairy 
farmer in particular they form a (*onstant source of infection 
of his milk and cream, and in consequence are a constant and 
serious threat to the quality of these products. 

Few dairy farmers require reminding of this fact, but 
they may not all realise that this source of loss can be largely 
avoided by eliminating the insanitary kraal and manure heap 
in favour of the compost heap. 

Cattle kraals and manure heaps are the chief breeding 
places for flies, but these pests cannot breed in properly 
managed compost heaps owing to the high temperatures of 
the interior. It is necessary, however, to turn the heaps 
sufficiently and frequently to ensure that any eggs and larvae 
present in the cooler surface of the heaps are killed by placing 
the outer layers of the heap in the centre whilst turning. 
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Flies are also a source of loss to the farmer in that they 
seriously interfere with the peace and comfort of farm 
animals, and an animal which is not comfortable can never 
yield the maximum profit to the owner. It is also necessary 
here to point out once again that flies are one of the chief 
carriers of human diseases, though it is hoped that no one 
is now unaware of this very serious aspect of the fly nuisance. 

APPENDIX. 

LABOUR-SAVING IMPLEMENTS FOR COMPOSTING. 

A description of two types of hay sweep, and a hay drag, 
which will simplify and cheapen the collection of raw 
materials for composting, particularly when the sunnhemp 
crop is composted, are given below. 

The Hosier Hay Sweep. — ^This implement was invented by 
Mr. A. J. Hosier, the pioneer of the open air milking system, 
and is being increasingly used by farmers in Great Britain, 
where it has been most successful. 

The writer introduced this implement to the notice of 
Mr. A. S. Laurie, of Concession, who immediately appre- 
ciated its possibilities, imported one, and with his usual 
public spirit arranged a demonstration of its working on his 
farm Somerset. Unfortunately very few farmers took advan- 
tage of this opportunity to see it in action, but it clearly 
proved its suitability to Rhodesian conditions. 

On an earlier occasion Mr. Laurie kindly gave a demon- 
stration to the writer of its ability to sweep up a crop of sunn- 
hemp hay, which was lying in windrows, and the accompany- 
ing photographs show it in action on this occasion* The sweep 
was attached to an old Ford half -ton lorry and it moved over 
the uneven ground and along the sides of contour ridges 
without difiiculty and swept the sunnhemp into large loading 
dumps at a remarkable speed. 

The writer was greatly impressed with the work done by 
this implement, and he can strongly recommend it for use on 
ordinary farm fields in this Colony in sweeping grass and 
aunhemp for composting or, of course, for hay. 





The Hosier Hay Sweep. It is attached to the dumb iron of the lorry. 





Home-made Hay Sweep. (From “Farmers’ Weekly.”) 
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With regard to its capacity Mr. Laurie writes as follows : 

regards work done: In three and a half days of easy 
^going the sweep easily cleaned up 60 acres of land. Ten boys 
were building stacks and simply could not keep pace with it, 
and so it had to stand still much of the time.” 

“1 am very pleased with the work done by the sweep 
(much of it on rough going) ; it saved endless time and labour, 
and my anxieties regarding sufficient winter fodder for live- 
stock in future are a thing of the past, and 1 should think jor 
making comfost it will 'prove just the very thing for collecting 
the material where and when required. No more ploughing 
under of sunnhemp in future^ 1 am thinking. 

The sweep is made in the following sizes and prices in 
England, The manufacturers are Messrs. Hosier Inventions, 
Ltd., Wexcombe, Marlborough, Wilts. 

7 tines (6 feet wide) for light cars price £b 15 0 

0 tines (8 feet wide) for 16 h.p. cars price JB6 10 0 

11 tines (10 feet wide) for cars over 16 h.p., price £7 10 0 

The handling and forwarding charges from Beira to 
Concession amounted to £1 3s. Od. Spare tines cost bs. 6d. 
each. 

Mr. Laurie’s sweep is a 9 tine model, but he thinks that 
possibly a 7 tine model might be more economical under local 
conditions, since it would probably allow the car to be driven 
on a higher gear. 

Not only should this sweep go far to solve the problem 
of economically collecting the sunnhemp crop for composting, 
but it should enable farmers to make better quality veld hay 
owing to earlier cutting being made possible when the grass 
has a higher feeding value, owing to the fact that advantage 
can be taken of short dry spells during the months of January 
and February. 

A Home-made Ox-drawn Hay Sweep This type of hay 

sweep was illustrated in the Farmers^ Weekly of 17th 
February, 1937, and the instructions for making it were given 
hf Mr. C, J. Littleton and are quoted below. This gentleman 
states that it is commonly used in Scotland and Northern 
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England, where it is called a “Tumbling Paddy.” Mr. A. 
Stidolph, farming near Salisbury, has had one of tlwse sweeps 
made locally, and has found it of the greatest assistance in his 
hay making this year. 

With two oxen and four natives it collected 36 acres of 
a good crop of veld hay into cocks in two and a half days. 

Since this sweep can be made on any farm it may appeal 
to many farmers, and Mr. Littleton’s instructions for making 
it are as follows. (See illustration.) 

“It is made of a stout plank 10 feet or 12 feet long and 
9 inches wide in the centre, tapering to 4 inches at each end, 
with 6 wooden teeth; the two centre ones 4 ft. 6 ins. and the 
outside ones 3 feet long. These are pointed and shaped as 
shown, so as to keep them from running into the ground. 
There are two handles of a half moon shape with a light chain 
from each handle to the end of the plank to steady the load 
when full. 

The draught is from the ends where the light chains are 
attached, swivel fashion, and brought to a point where the 
trek chain is hooked ^on. The chains must be fairly long to 
allow for the hay banking up on the sweep, and to allow the 
latter to turn head over heels when emptying the load. 

The teeth are fastened to the plank, as indicated, by 
means of TJ-bolts. The two centre teeth are provided with 
short runners underneath to take the wear, such a sweep will 
hold approximately half a ton of hay. 

To empty the load the team is stopped and backed and 
the sweep is pulled back about three feet, the handles are then 
lifted up to stick the teeth in the ground, and the oxen are 
driven on, and the sweep turns over dropping its load.” 

A well made sweep of this type is sold in Salialrary at 
£b Os. Od. 

A M$f I>rag.-~4. simple, inexpmksive, but efficimit hay 
drag as illustrated and described in the fellossing notes w$a 
fcmnd extremely useful at the €hreU Government Fatm when 
the! void ’iras stadEed in the same where it wee out. 
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The hay was cocked in the field, and three or four of 
these cocks were then collected by the hy drag and drawn to 
the stack-side, where a derrick fitted with scissor pincers 
lifted the hay up on to the stack. This method of handling 
the hay saved a great deal of the labour and time normally 
employed in loading the hay on to wagons and pitching it 
from the wagons to the stack, and it will serve the same 
purposes in composting sunnhemp. 

The drag consists of two wooden poles 6 to 8 inches in 
diameter, hinged at the rear by J inch bolts to two parallel 
iron bars 3 feet by | inch thick, and about 2 inches wide. 
The iron bars are bolted one above the ends of the poles and 
one below, the bolts passing through the iron bars and the 
poles. In four holes, evenly spaced along each of the poles, 
fencing standards of angle iron are fixed by wooden wedges. 
The implement is completed by three strands of barbed wire 
running through the holes in the fencing standards. The 
topmost wire of the three is carried down to the front end of 
each pole, and so serves as a stay wire to take the strain when 
a load is being moved. At the draught end of each pole an 
iron loop is bolted, to which the trek chains are fastened. A 
span of four oxen it hitched on to each beam; a leader is 
required for each span and one driver for the two, and an 
extra boy behind the drag. The latter is required to assist 
in guiding the drag on to the hay cocks; clearing it of hay 
at the stack-side ; and in steadying the drag when reversing. 

When picking up a load, the two teams of oxen are 
driven up to a hay cock and pass on either side of it, so that 
the latter is enclosed by the arms of the drag. When a full 
load has been collected it is drawn up to the stack-side and 
the two teams then reverse outward to either side; the drag 
turns inside out and the hay is released. At this point the 
extra boy is required to remove the hay which clings to the 
sides of the drag and to steady the drag as it reverses. The 
drag then goes off for another load. 

A number of these drags are doing useful work throughout 
the Colony. 
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USEFUL FIGUEES. 

(1) One cubic yard (*ontains 27 cubic feet. 

(2) Two ( ubic* yards of moist ripe compost weigh approxi- 
mately one ton. Each two yards length of a heap of ripe, 
moist composi of the standard dimensions, 9 feet wide by 
3 feet high, will therefore contain approximately 3 tons of 
compost. 

(3) One sack has a capacity of approximately 4f cubic 

feet. 

(4) Approximately 5| sacks of ripe moist compost weigh 
half a ton. 

(5) One cubi<i foot contains approximately gallons. 
Therefore 1| petrol tins contain rather less than one cubic foot. 

(6) One acre inch of rain is equivalent to 101.1 long tons 
of “water or 22,650 gallons (approx.). 

REFERENCES. 

S. A. Wakslnan Humus. 

E. J. Bussell. Soil Conditions and Plant Growth. 6th Edition. 

Howard and Wad. Waste Products of Agriculture. 

S. H. Jenkins. Organic Manures. 

F. K. Jackson, Wad and Panse. The Supply of Humus to Soils. 2nd 

Edition. 

y. A. Beckley. Organic Manures j Bulletin No. 9 of 1934. Kenya Depart- 
ment of Agriculture. 

Hester and Shelton. Soil Organic Matter Investigations. Bulletin 94, Jan., 
1937, of Virginia Truck Experiment Station. 

B. McChlery. Notes on Optimum time for ploughing under a Green^manure 
crop of Sannhemp. Bhod. Agric. Journal, November, 1936. 

Division of Chemistry, Department of ’Agric., S Bhodesia: Analysis of 
Foodstuffs; Bulletin No. 1055. 


Cleanliness Aids Insect Control. 





FtAlKiATEON Wllil liMmOCYAMC ACID GAS. "4Vi 


Fumigation with Hydrocyanic 
. Acid Gas 

By M. C. Mossop, M.Sc. 

((.'ontitived,) 

TABLE OF CONTENTS. 

Page. 


DOSAGES . .. 317 

Concentration — ^Time Guide — Pot Method ... 317 

Equivalents for other than Pot Method 319 

VENTILATION 320 

DISPOSAL OF RESIDUE... 322 

GAS MASKS 322 

FIRST AID METHODS .... ... 323 

Accidents due to ingested Cyanide ... ... 323 

Accidents due to inhalation or absorption of Cyanide ... 324 

First Aid Instructions (for inhalation or absorption) 325 

Schafer’s Method of Artificial Respiration 326 

PRECAUTIONS 326 


DOSAGES. 

On the question of dosages no hard and fast figures can 
be given, because of the different kinds of enclosed spaces that 
may be used, the variation in leakage therefrom, the j)urity 
of the chemicals, the nature and condition of the materials 
to be fumigated aiul of the emdosing walls, and other factors. 
However, a general guide may be given and dosages may be 
adjusted act^ording to circumstances. In suggesting dosages 
it is assumed that an intelligent and conscientious attempt 
will be made to render the enclosed space reasonably gas tight. 

The dosages in this article are stated in terms of the 
number of ounces of sodium cyanide which, w ith the requisite 
amounts of sulphuric acid and water, will give the necessary 
concentration of hydrocyanic acid gas when the gas is confined 
in a space of 1,000 cubic feet. 

CONCENTRATION-TIME GITDF. — ^POT METHOD. 

The concentration of gas during fumigation is not the 
only factor to be considered in an effort to o^ain an effective 
kill. Another important factor is the time during which 
insects are exposed.to the gas. The most effective fumigation 
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for killing insects is that in which the highest concentration 
of gas is used for the longest period. As some pests can be 
killed at lower concentrations, Table I. has been compiled 
as a guide to suggest both the amount of sodium cyanide 
required to produce the necessary concentration, and the time. 


Table I. 

Concentration-Time Guide for HCN Fumigation. 



Ounces of Sodium 
Cyanide per 1,000 

1 

■1 

Hours 

Exposure. 

Peftt. 

cu. ft. to produce 
required concen> 
tration. 

In greenhouse 

i to i 

i 

Adult mosquitoes 

1 

i 

Fleas 

H 

i 

Plants in foliage (in chamber) 

3 

J to 1 

Dormant plants (in chamber) 

6 

f to 1 

Bats and mice 

5 to 7 

2 

Cockroaches and eggs 

16 

6 

Lice and eggs 

23 

6 to 12 

Bedbugs and eggs 

Pests infesting mill and ware- 

12 to 16 

4 to 8 

house buildings . . . , 

16 to 30 

48 to 72 

Clothes moth larvae 

20 to 40 

48 to 120 

Book and furniture pests 

20 to 40 

48 to 120 

Dried fruit pests 

Stored product pests in general 

40 

24 

except tobacco 

Stored Tobacco Insects; 

20 to 40 

24 to 120 

(a) infesting warehouses 

(b) infesting factory or 

20 to 40 

48 to 72 

empty warehouses ... 
ip) infesting bales (in 

16 to 30 

24 to 72 

chamber) 

96 to 100 

48 to 96 


An excess of gas or of time usually does not harm and 
max improve *he effectiveness of fumigation, but must be 
avoided where living plants are being fumigated. When 
ttving plants are involved, the concentration given in Table 
I, 4M>uid^not be ^eased, and, in general, an exposure of 46 
Kmiitefll m a Ituaigatioa chamber is adnsahle« 
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For killing vermin but not tkeir eggs, about ball tbe 
suggested amounts of gas and of time will usually be found 
suiEcient, 

Because both the construction of warehouses and the 
products they contain vary so greatly, the dosages suggested 
for warehouses are rather elastic. Exposed insects in empty 
warehouses can be killed by a dosage of 10 oz. of sodium 
cyanide if the gas is evenly diffused throughout the building. 
But such even distribution seldom occurs and insects are often 
not exposed but hidden in crevices ; the dosage therefore needs 
to be heavier. Stored products in a warehouse will absorb 
some of the gas and an increased dosage should be given to 
allow for this. Considering the variety of conditions possible 
the recommendation of one exact dose would be misleading, 
and either wasteful or insufficient. Ordinary warehouse 
fumigation seldom aims at a 100% kill, but the dosages 
recommended above should give good control. When* stored 
products are present, insects in these products will not be 
killed. 

In the fumigation of tobacco in Southern Rhodesia a 
100% kill is aimed at. The tobacco dosages given are there- 
fore high. The figure 100 ounces of sodium cyanide for baled 
tobacco under Rhodesian conditions has been advised by the 
writer since 1932. Elsewhere, other writers have suggested 
lower dosages, but have presumably had only reasonable 
control in view. On the other hand, dosages equivalent to 
about 130 to 150 ounces of sodium cyanide per 1,000 cubic 
feet for 15 hours have been used in vacuum fumigation of 
tobacco in the United States of America. There are some 
who despair of obtaining a 100% kill in baled tobacco, no 
matter what concentration is used. 

Dosages for citrus trees can be found in the appropriate 
literature. For animal burrows and similar spaces the trade 
literature on the substance to be used (usually calcium 
cvanide) should be consulted, but only a very general guide 
is usually given because the size of the enclosed space must 
be guessed. 

BartVALBNTS FOE OTHKE THAN POT METHOD. 

If one of the methods of producing HCN other than the 
pot method is adopted, the amount of material to use can be 
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calculated from tlie equivalents in Table 1I« The Table,, 
tbougb not necessarily highly accurate, is a sufficient guide 
for practical purposes. (The equivalents are based on the 
amount of HCN actually available for fumigation that is 
produced per ounce of sodium cyanide, namely, 12 grammes.) 

Table II. 


Equivalent Quantities of HCN -'producing Media, 


Sodium 

Liquid 

j 

Calcium 

Cyanide 

j Calcium 

Cyanide 

Cyanide. 

HCN. 

“Zyklon.” j 

- 1 

e.g., 

“Cyanogas.* 

1 “OricW.” 

1 OZ. 

18 cc. 

h 

1 “oz.”* i 

1 ' 1 

1| OZ. 

i 20-gm, 

1 briquettes. 

9.5 OZ. 

ITl cc. 

1 “4 OZ.” tinj 

! j 

16 OZ. 

11| 20-gm. 

' briquettes. 

95 OZ. 

1710 cc. 

l‘‘40oz.”tini 

1 

j 

1 60 OZ. 

114 20.gin. 

1 briquettes. 


♦Wh«n dealing with “Zyklon*' the material should not be weighed out. 
An “ounce’* refers to the weight of UCN to be produced by materials- 
weighing about two and a half ounces. For instance, a “four-ounce” 
tin will produce four ounces of HON, although its gross weight is about 
twelve ounces. It cannot conveniently be subdivided with accuracy 
unless specially calibrated apparatus is used. 

VENTILATION. 

After fumigation the chamber, roon), house, or warehouse 
must be thoroughly ventilated before re-occupation. For the 
ventilation of large structures it may be necessary to efiect an 
entrance in order t6 open the windows, and in this case 
experienced fumigators equipped with gas masks should be 
employed. 

Smaller structures, in which windows and doors have been 
closed, in such a way tbat they can be opened from the outside, 
can, be ventilated without the use of gas masks, but due care 
should be exercised not to breathe the escaping gas, nor to 
subject others to its dangers. 

On a still, humid day several hours of ventilation will 
probably be necessary, but ou a windy day sometimes as little 
as half an hour may be enough, ptotided , the, ventilation 
IfcpiMties are unusually good and the doors and windows arfe^ 
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left open after re-occupation. Bedding, upliolstered furniture 
and bags or bales of products retain a certain amount of 
absorbed HCN and give it olf slowly after fumigation. There- 
fore if the windows and d(K)rs are closed an increasing amount 
of gas colle(*,ts in the enclosed atmosphere. Hence buildings 
should be left open for several hours after fumigation. 
Mattresses and blankets should be well shaken and aired in 
the open if tliey are to be used within a few hours of fumiga- 
tion. Young children and invalids should not be permitted 
to sleep in a room that has been fumigated the same day, 
but it is safe enough for healthy adults, provided the windows 
and, if possible, the doors are left open, and the smell of the 
gas has almost disappeared. 

A more scientific method of deciding whether a room can 
be occupied is the use of the benzidine copper acetate test. 
The test is described in the ^^Zyklon’^ booklet already referred 
to, and is applied after doors and vdndo'irs have been re’-closed 
for about twenty minutes. The following is quoted almost 
word for word from the booklet: — 

(1) 2.86 gras, copper acetate per litre of water. 

(2) 475 c.c, saturated benzidine acetate solution with 
525 c.c. of water. 

(3) Mix equal parts of (1) and (2) just before using. 

Slips of white filter paper are dipped into this re-agent 
and taken into the space to be tested, in closed test tubes. 
Upon exposure the paper will show from a faint blue to an 
intense blue, the depth of colour depending on the quantity 
of gas present. 

If mixtures (1) and (2) are each diluted with equal parts' 
of water before mixing, a slip of dipped filter paper will 
change to a faint blue colour in 10 seconds in a concentration 
of approximately one part of HCN in 13,000 parts of air. 

The dipped test papers are so very sensitive to the gas 
that even a faint trace of HCN will very slightly discolour 
the paper after prolonged exposure. If, however, no colour 
change takes place in ten seconds, the room may be considered 
safe for re-oocupation, provided windows remain open all 
night, 

Oomi^lete testing sets, ready for use, can be made up and 
despatched to customers at short notice. Ready-made sets are 
not stocked, because it is better that the ingredients should 
• be freshly prepared. 
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DISPOSAL OF RESIDUE. 

The residue left after a fumigation by the pot method 
has been carried out should be handled with care. The 
chemical action may not be complete owing to the use of 
lumps of sodium cyanide that are too large for the depth of 
the liquid, or to the use of insufficient water. Or the shape 
or quality of the paper bags may be responsible for the same 
results. Whatever the cause, it sometimes happens that when 
a vessel is disturbed after fumigation, reaction recommences 
and hydrogen cyanide gas is evolved. After ventilation, 
therefore, each vessel should be examined to discover whether 
the reaction is complete. As the room should normally be 
vacated for safety as soon as the reaction recommences in 
any one vessel, if more than one vessel has been in use gas 
masks should be worn, otherwise it may be necessary to visit 
and re-ventilate the room several times before all vessels have 
been checked up. After it has been ascertained that a complete 
reaction has occurred in all the vessels, the contents can be 
emptied into a hole in the ground and covered with soil. The 
ground will not be permanently poisoned. 

The residue, if any, usually lime or Kieselguhr, after 
fumigating methods other than the pot method have been 
used can be swept up apd buried, spread over a temporarily 
vacant garden bed and dug in, or mixed with the compost 
heap. 

GAS MASKS. 

Gas masks should be used whenever it is necessary to 
enter an atmosphere that is charged with HCN. Moreover, 
they should be on hand in case an unforeseen entrance becomes 
necessary. The best type is that which fits over the whole 
face and has a gas absorbing cannister attached. Unless the 
previous history of the cannister is known and approved, a 
new one should be used. A perfect fit, and fresh and correct 
absorbents should always be insisted upon. 

The protection afferded by gas masks is against the 
breathing of HC^ gas. Poisoning by absorption through the 
skin may also occur, and the danger is greater when dosages 
are heavier. But it should be borne in mind that gas masks 
do not afford perfect protection even again breathing the gas. 
Xf the best type of mask is obtained and the makers’ directions 
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are followed intelligently and in detail at all times, it inakcvS 
fumigation reasonably safe. Nevertheless, the possession of 
gas masks must not be allowed to lead to carelessness. They 
may be likened to a combination of chemical and mechanical 
safety valves, and sometimes safety valves do not function 
properly. 


FIEST AID METHODS. 

The action of cyanide on humans is so rapid that first aid 
may be found to be the last aid a patient will ever need. 
Every precaution should therefore be taken to prevent the 
occurrence of accidents, and to know at once what to do if 
one does occur. The terrible feeling of helplessness and 
incompetency one feels when a colleague is laid out on the 
ground can to some extent be avoided by a knowledge .of the 
correct procedure under the circumstances. 

Accidents fall into two main types, namely, accidents 
due to ingestion, or swallowing cyanide, and accidents due 
to inhaling the gas or absorbing some form of cyanide through 
the skin. Advice given by different writers is not always the 
same, and that which follows has been kindly selected by the 
Medical Director and the staff of the Public Health Depart- 
ment from the publications mentioned. 

A(TT DENTS DUE TO INGESTED CYANIDE. 

The following is quoted from “The ‘ Zyklon * Process of 
Fumigation^ issued by the South African Fumigation Com- 
pany (Pty.) Ltd., and is designed for cases in which cyanide 
in solid or liquid form, or in solution, has been sw^allowed : — 

(1) Give at once a freshly prepared mixture consisting 
of 30 c.c. of a 23 % solution of ferrous sulphate and 30 c.c. of 
a solution of potassium hydrate, to which should be added 
two grammes of powdered light oxide of magnesia. 

(2) After the above mixture, give a large draught of hot 
water and endeavour to get the patient to vomit by an emetic 
or by tickling the back of the throat. 

The above chemicals should be purchased in the required 
quantities so that they can be mixed immediately without 
recourse to measuring. They should be kept apart, but in 
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one container on which the instructions are clearly written 
in ink. Possibilities of delay should be eliminated. 

ACCIDENTS DUE TO INH.ALATION OR ABSORTTION OF CYANIDE. 

The following is reprinted from “Jiiquid HON for Citrus 
Pumigation^' issued by the Agricultural Advisory Depart- 
ment of Messrs. African Explosives and Industries, Ltd., and 
is designed for cases in which the gas has been inhaled or 
the liquid or soluble form has been absorbed through the skin. 
Absorption through the skin may occur through exposure to 
hea\y concentration of the gas, or through handling the 
liquid or solid form of cyanide or substances impregnated 
with HCN, e.^., '‘Zyklon.*’ 

Hydrocyanic acid is extremely poisonous to humans in 
that it paralyses the respiratory system, and brings about 
internal suffocation. The toxic effect of HCN depends on its 
concentration ; a high concentration may be fatal rapidly, 
but a lower concentration only after a longer time. HCN 
absorbed, less than the lethal dose, is eliminated from the 
system so that very low concentration can be tolerated indefi- 
nitely; chronic HCN poisoning is not observed. 

On account of the lightness of HCN and rapidity with 
which it disperses, high concentrations are seldom encoun- 
tered in open air ^itrus tree fumigation. When fumigating 
closed spaces such as houses, ships, etc., one cannot be too 
careful. Moreover, accidents may happen even in citrus 
fumigation in the open, and it is just as well to be prepared. 
Poisoning from liquid HCN may be due to: — 

(1) Inhalation of the gas produced by evaporation of the 
liquid. 

(2) Absorption of HCN through the skin either as a result 
of splashing by the liquid or prolonged exposure to 
the strong gas. 

A man entering an atmosphere containing a weak concen- 
tration of HCN will be warned of the onset of HCN poisoning 
by the symptoms described below, and at the first sign of 
any of these symptoms he must leave the dangerous atmos- 
phere, The action of HCN in high concentration may, how- 
ever, be so sudden that a man entering such an atmosphere 
will collapse before he has time to act on any warning he 
receives. The early warning symptoms of poisoping are: — 

(a) Sensation of irritation in the throat. 

(b) Increasing difficulty in breathing. 
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(c) Watering of the eyes. 

With a larger dose the above-mentioned symptoms may be 
followed rapidly by: — 

(d) General weakness and heaviness in arms and legs. 

(e) Headache, dizziness, nausea, vomiting. 

(f) Pallor and signs of increasing shock. 

(g) Unconsciousness. 

(h) Cessation of breathing. 

First Aid Instructions (for Inhalation or Absorption). 

The following treatinont must be u])plied with the 
greatest prompfifude : — 

(i) Remo\e patient to a pure atmosphere. 

(ii) Place him in a recumbent position with the liead to 

windward. J)o not in any circumstances ualk him 
about. 

(iii) If breathing shows signs of failing or has ceased, apply 

artificial respiration (Schafer’s method) and continue 
without interruption. 

(iv) Amyl nitrite should be administered by inhalation 
immediately after poisoning for 3 to 5 minutes — 15 to 
30 seconds at a time. At the same time a subcuta- 
neous or intra-muscular injection of lobeline hydro- 
chloride should be given. 

(v) Cut away any clothing splashed with HCN. 

(vi) If possible, summon a doctor immediately the alarm 
is given. 

First aid outfits for fumigators containing 2 capsules of 
amyl nitrite and 1 hypodermic capsule of lobeline hydro- 
chloride can be obtained from Messrs. B. Owen Jones, Ltd., 
P.O. Box 2933, Johannesburg, at 5s. 6d. each. Both drugs will 
keep indefinitely if unopened. In addition, a bottle of ammonia 
is frequently very useful, for with cases of slight dizziness the 
patient can inhale these fumes. 

The amyl nitrite capsules consist of a small glass capsule 
wrapped roimd with cotton wool. The capsule is simply 
snapped in the fingers, when the amyl nitrite is absorbed in 
the cotton wool. The broken capsule is held close to the 
nose, and vapours are given off which are inhaled. Amyl 
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nitrite has the effect of dilating the blood vessels. Amyl 
nitrite should not be administered for longer than 15 to 30 
seconds at a time, since continuous inhalation of the drug is 
dangerous. 

The hypodermic capsule of lobeline hydrochloride consists 
of a pliable container for holding the drug. Attached to this 
container is a hypodermic needle covered with a glass pro- 
tector. A small stylet which passes down the needle and 
prevents leakage is sealed to the top of the glass protector. 
To administer this drug one simply tears off the metal strip 
at the base of the protector and removes it, which at the same 
time draws the stylet from the needle. The capsule is then 
held at the stiff part, the skin on the forearm pinched up and 
the needle inserted. The pliable container is then squeezed 
to inject the dose. The injection can also be given intra- 
muscularly in a fleshy part of the body. Lobeline hydro- 
chloride is a powerful heart stimulant. 

These drugs are used regularly on the gold mines, and 
anyone — including intelligent natives — can be taught to use 
them, 

Schafer^ s Method of Artificial Respiration, 

Lay the patient on his belly with his face to one side so 
that his nose and mouth are free for breathing. See that the 
tongue or false teeth have not fallen back. Place one arm 
straight out beyond *the head and the other imder the fore- 
head, as shown in the figures (Fig. 2). Kneel, straddling the 
patient^s thighs and facing his head, rest the palms of the 
hands on his loins with the thumbs nearly touching each otlier 
and fingers spread over the lowest ribs, as in position 1. 
With arms held straight, swing slowly forward so that the 
weight of your body is gradually, not violently^ brought to 
bear upon the patient, as in position 2. Thep, leaving the 
hands in place, swing backwards slowly so as to remove the 
pressure — thus returning to the first position. Repeat 
deliberately 16 to 20 times per minute, swinging forward and 
backward. Continue this process without interruption until 
natural breathing is restored or until the doctor arrives. Keep 
the patient warm by whatever means are available. Do not 
give any liquid by mouth until the patient is fully conscious. 

PRECAUTIONS, 

A few hints on ‘‘safety first’' precautions constitute an 
important feature of any article of this nature. In this 
connection no excuse is offered for repeating precautions that 



Fig 2. — 'Flip two positions in Sibafev’s melliod of .iilifipial respiration 

((’ourtesy Messis Afr E\pl & Ind. Ltd ) 
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have already been suggested or explained. Some of them may 
seem absurdly obvious, but must not be overlooked. 

1. When buying fumigants ask for any ooiiiinercial 
pamphlets or l)ooklets that may be available concern- 
ing the particular fumigant, and sHuly these. 

2. Store fumigating materials in any airy, well venti- 
lated, dry, and safe place, preferably under lock and 
key. Remember tins may rust through, and bottles 
may crack with temperature changes or vibration. 
Ifalf-oiin<‘e lumps of sodium cyanide resemble con- 
fectionery and smell somewhat like almond paste, 
therefore keep them away from children and natives. 

3. Before commencing a fumigation make sure you 
understand properly exactly what you are going to do. 

4. Make sure that any assistants you have are also 
acquainted with the whole plan. 

5. l^lau against accidents and how yt)u will meet them 
wshould they occur. 

6. AVhen sealing a building plan how^ you will ventilate 
it after fumigation, and make the ueccvssary prepara- 
tions. 

7. When handling acid keep handy a pail of water in 
wdiich some washing soda has been dissolved, and use 
it immediately for w ashing any places, on your person 
or elsewdiere, where acid spills. 

8. Avoid acid splash both while mixing and while 
lowering the cyanide into liquid. 

9. When using the pot method alw^ays mix the chemicals 
in the order recommended. 

10. If paper bags are to be used for holding cyanide, fill 
them just before they are needed. The chemical is 
hygroscopic and may become wet, causing the bag to 
break as you are lowering if into the acid. 
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11. Ui?ie sacks or hessian to hold paper bags containing 
large amounts of cyanide. 

12. At all times avoid breathing HCN gas. 

13. Be careful generally; don't take chances or rely on 
luck. Keep cool mentally and physically; act 
precisely. 

14. Don’t spill liquid cyanide on the person, clothes, or 
furniture. 

15. Check up rubber connections, if any, on liquid 
cyanide apparatus. 

IC. Protect floors by plating generators in baths or deep 
trays, or by using paper on which to scatter dry 
generating chemicals. 

17. If in doubt whether to wear a gas mask, wear one if 
you know it is in good condition and if you know how 
to put it on properly. 

18. Make sure the building is empty of humans and 
domestic animals before fumigation. 

19. In small fumigations keep everyone in sight ; in larger 
jobs, have your crew work in pairs, each operator 
never to leave his colleague until they are both outside, 

20. Avoid long exposure to gas even if you are wearing 
a gas mask, and especially if your skin is damp. 
Poison can be absorbed through the skin. 

21. Wash the hands after using any form of cyanide. 

22. Destroy or mutilate used containers, and wash 
generating vessels after use. 

23. Lock the entrance to a building that is being 
fumigated. 

24. Place a warning sign at the entrance to a building 
that is being fumigated or subsequently ventilated, 

‘‘Poison Gas< — Dang^sr.’^ Prevent entry of 
natives and domestic animals into such a building. 
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25. If one or more rooms in a house or other building are 
being fumigated the whole building must be regarded 
as dangerous, and must be properly aired — flats and 
semi-detached houses included — unless special pre- 
cautionary arrangements can l)e made. 

26. DonH re-occiipy a fumigated room until it has been 
properly aired. llemember, bedding, upholstery, 
curtains, and even porous wails absorl) gas during 
fumigation and give it off slowly afterwards. 

27. Familiarise yourself with the first aid metliods set out 
in an earlier section, and ivnderluie those portions 
which you think you jnight need to refer to in a 
hurry, 

28. Head tlie precautions after fumigation as well as 
before. This will impress on your mind next time 
what you may have omitted this time. 

29. Use your common sense. If it does not help you to 
observe the above pre(‘autions, don’t fumigate. If it 
makes you disagree with them, wTite to tlie Depart- 
ment about it. 


Deeds, not weeds, should be your goal. 
Cleanliness aids insec t control. 
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Rhodesia Weather Bureau. 

FEBRUAEY, 1939. 

Pr6«8ttr6. — The mean barometric pressure of the month 
was persistently low and averaged about 2 mb. below normal. 
The lowest pressure recorded in Bulawayo in February, since 
1903, w^as 866.4 mbs. (corrected) in 1913 and at Salisbury 852.6 
mbs. in 1899, when 18.79 inches of rain fell. 

Temperaiurea. — Mean maximum temperatures were 
generally well below normal and mean minimum temperatures 
were very high, leaving the average at or slightly above 
normal at the majority of stations. 

SainlalL — Mean rainfall over the country was greatly in 
excess of normal, approximately 11.1 inches. This figure was 
exceeded in February, 1899, with 12.13 inches, and in 
February, 1907, with 11.33 inches, but has not been 
approached in recent years. In comparison with normals, the 
rainfall was particularly heavy in the south, where the mean 
approaches three times the average. 

The approximate mean rainfall to the end of February 
is 32.8 inches, about ten inches above the average. This 
figure has been exceeded in the same period on three occasions 
in the last 40 years, 1914-15 with 33.1 inches, 1917-18 with 
38.6 inches and 1924-26 with 36,6 inches. 

The weather generally w'as overcast and dull and a large 
proportion of the precipitation occurred as rain due to a 
trough extending through the country from Beira to the Falls. 


Station. Indies. Normal. No. of Days. 

Beitbridge 5.41 1.62 13 

Bindura 14.75 » 7.12 21 

Bulawayo 13.52 3.90 24 

Chipinga 17.14 7.20 22 


Enkeldoorn 9.77 5,61 22 
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Station. 

Fort V if tori a 

Gwaai Sicliug 

Gwanda 

Gwelo 

Hartley 

Inyanga 

Maraudellas 

Miami 

^fount Da^^^iu 

Mount Nuza 

Mtoko 

New Year’s (jift 

Niianeisi 

Plumlrec 

Quo Que 

llusaj)i 

Salislniry 

Shaba ni 

Siuoia 

Sipolilo 

Stapleford 

Umtali 

Victoria Falls 

Wankie 

Aherforn 

Balovale 

Broken Hill 

Fort J aiuesoii 

Isoka 

Ealomo 

Kapiri Mposlii 

Easama 

Kasempa 

Livingstone 

Lusaka 


Inches. 

Normal. 

No. of I 

8.59 

4.70 

22 

5.35 

3.73 

22 

12.06 

3.44 

25 

12.06 

5.19 

27 

9.21 

6.71 

22 

13.57 

7.52 

24 

9.08 

6.91 

21 

12.64 

6.23 

22 

11.65 

6.74 

17 

16.08 

9.64 

25 

9.21 

5.87 

23 

15.30 

3.85 

21 

11.11 

2.35 

20 

8.19 

4.43 

20 

14.42 

0.23 

24 

7.74 

5.32 

19 

16.81 

6.43 

25 

8.48 

3.69 

24 

12.85 

6.62 

23 

11.56 

6.66 

24 

18.31 

14.16 

26 

14.37 

5.90 

22 

10.17 

5.51 

24 

13.67 

4.70 

24 

8.40 

— 

18 

3.58 

— 

11 

9.32 

— 

23 

4.61 

— 

15 

5.99 

— 

8 

10.81 

— 

20 

11.49 

— 

24 

7.50 

— 

19 

8.12 

— 

15 

11.29 

— 

25 

13.80 

— 

24 
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Station. 

Mankoya 

Mazabaka 

Mkusbi ... 

Mongu 

Mpika 

Mporokoso 

Mufulira 

Mwinilanga 

Namwala 

Ndola 

Petauke 

Senaaga 

Sesheke 

Shiwa Ngamlu 

Solwezi 


Inohea. 

NtMrmal. No. of ] 

8.01 

— 17 

7.T1 

— 20 

10.01 

— 21 

9.81 

— 19 

6.13 

— 16 

9.10 

— 16 

10.08 

- 20 

8.41 

— 20 

5.78 

— 22 

13.24 

— 24 

14.15 

— 21 

0.19 

- 15 

6.43 

— 15 

7.53 

— 18 

7.15 

— 17 
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Southern Rhodesia Veterinary 
Report. 

FEBEFARY, 1939. 

DISEASES. 

Jfo fresh outhreaks of srheduled diseases. 

TITBEIUTTLTN TEST. 

Four head were tested u])on importation with negative 
results. A herd of 2f)l liead at Shangani was re-tested and 
three animals rea(*te<l; also f‘l() head of c^attle were tested at 
Bulawayo, prior to export, and three head reacted. 

MALLEIN TEST. 

Nil. 

LAIPOETATIONS. 

Prom (he TTnited Kingdom.— Heifcus 8. 

From the TTnion of South Africa. — Bulls 25, sheep (S98. 
From the Bechuanaland Protectorate. — Sheep 29. 

EXPORTATIONS. 

To Union of South Africa. — Oxen 17, cows 14. 

To Northern Rhodesia. — Bulls 2‘i, sheep 50. 

To Portuguese East Africa. — Cattle 94. 

EXPORTATIONS.— MISCELLANEOUS. 

To the United Kingdom. — Chilled beef quarters, 4,460; 
frozen beef quarters, 183; tongues, 96 lbs. ; livers, 395; hearts, 
73 lbs. ; tails, 77 lbs. ; skirts, 108 lbs. 

To Northern Rhodesia. — Nil. 

To the Belgian Congo. — Beef carcases, 132; mutton 
carcases, 4 ; offal, 291 lbs. 

To the Union of South Africa. — Corned beef, 79,320 lbs. 
To the Bechuanaland Protectorate. — 2,232 lbs. 

8. A, Mthill, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Moiitlily Report No. 75. February, 1939. 


All reports refer to the Red Locust (N omadacris septejn- 
fasciatOj Serv . ) . 

Winged swarms have been reported in the following 
districts, namely : liomagundi, Darwin, Mazoe, Mtoko, 
Umtali, Hikita, Ndanga, llelingwe, and Gwanda. Practically 
all these swarms were stated to be egg-laying. 

Hoppers have hatched out in the districts of Lomagundi, 
Darwin, Mrewa, Mtoko, Inyanga, Umtali, Melsetter, Bikita, 
(Miarter, Victoria, Ndanga, Chibi and Belingwe. 

One Instance of parasitisation of adult locusts with 
Dipterous maggots was recorded, and in another instance 
Stomatorhina maggots were observed attacking the eggs. 

Hatchings in various localities occurred about the 
middle of the month, that is about ten days to a fortnight 
earlier than in 1938. The hatchings are fully as heavy as 
occurred last year, but tliere is nothing in the nature of a 
general outbreak. 

The hoppers are being destroyed in all accessible 
localities. 


Ritert W. Jack, 

Chief Entomologist. 
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The Agricultaral Journal of S. Rhodesia 

is issued by the Department ol Agriculture, and can be 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


OontlQue April Gleanlinen in May — The hints on agricul- 
tural cleanliness to be observed in May were given in these 
columns in our April number, and should he again referred 
to. Briefly, they cover early uprooting, constant cleaning of 
sheds, attention to disused seed-beds, low cutting of maize 
stalks, frequent collection of fallen or infested fruit, and 
destruction of crucifers that have passed their prime. Early 
ploughing, apart from other advantages, is desirable for the 
sake of cleanliness. 

If clothes moths played havoc in your wardrobe this 
season it is because yon did not start preventive measures 
early enough, or you omitted to dispose of those discarded 
and useless woollens, furs, etc., stored in cupboards and old 
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trunks. Possibly you omitted both precautions. Prompt 
action and suitable and early disposal of refuse are important 
in controlling clothes moths. They are also of fundamental 
importance in hygienic farming: — '^Cleanliness Aids Insect 
Control.’* 


Varietal Adaptability. — Such problems as varietal adapt- 
ability, varietal adaptation, and varietal acclimatisation have 
been given considerable attention by workers in the field of 
experimental and scientific agriculture. These terms are 
frequently used without any regard for the fundamental 
reasons which condition the response of a variety or strain 
under a given set of environmental factors. The reader or 
listener is frequently left with the impression that a plant is 
something of a mobile or plastic entity that is expected to 
undergo a process of self -adjustment over a period of years. 
Once this process of adjustment is completed a hypothetical 
favourable response is observed and the variety is supposed to 
be well and properly acclimatised. Through some freak of 
nature it has become adapted to local conditions. 

At the outset, it must be realised that development is a 
function of heredity and environment. Although the heredi- 
tary reaction may vary, the hereditary constituents are stable. 
All characters have a hereditary or genetic basis and this basis 
in the form of factors, or genes, is consistent for any parti- 
cular character. Environmental factors may alter the 
expression of genetic factors and some of these genetic factors 
may be more susceptible to influence than others. The heredi- 
tary constituents, or factors, are frequently referred to as the 
gene complex. Characters, on the other hand, are end 
products of the whole hereditary reaction system, reacting 
with its environment. Characters are not carried in the 
chromosomes. Only the hereditary factors or genes are carried 
in the chromosomes. There is no such thing as a unit 
character. 

Conceptions such as those stated in the first paragraph are 
not only dangerous but they are, in addition, highly mislead- 
ing* By those who entertain these views a great deal of time 
and money may be conscientiously wasted in a vain attempt 
to induce varietal improvement through mere acclimatisation 
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or adaptation. In the process frequently referred to as 
acclimatisation there is no accompanying change in the 
genetic constitution of the plant, unless it be induced through 
temperature effects of either extreme heat or cold. No change^ 
however, has yet been induced in any chromosome mechanism 
which has any adaptive relation to the circumstances inducing 
it. Instead, hereditary properties always arise in advance of 
the uses to which they are put. 

It is, however, true that plant selection is a powerful 
means of improving plants with respect to particular charac- 
ters, providing the variety is not a pure line. If the variety 
is a pure line, that is, the progeny of a single self-fertilised 
individual of homogeneous faciorial composition, improve- 
ment as a result of continued selection is impossible. Con- 
tinued selection within a pure line can maintain only the 
purity of the variety and no more. If the variety, when 
introduced, is not a genetically pure one, then continued 
selection under local conditions may result in the establish- 
ment of a strain more desirable than the original mixture. In 
such a phenomenon is probably found the real explanation for 
the common conception erroneously termed ‘^acclimatisation.*^ 

The extent to which varietal improvement may be con- 
ducted as a result of individual selections from mixed popula- 
tions is definitely limited. At its best it is only possible to 
establish or eliminate certain factors or sets of factors which 
previously existed in the original material. If the number 
of factors involved are few, the process should require but 
relatively few generations of selfing, whereas many genera- 
tions are frequently essential if the number is large. Through 
the instrument of selection, figuratively speaking, it is 
possible to shift the expression of certain characters in either 
one direction or another. In any case, it is possible to 
capitalise only on the factors already contained in the material 
under investigation. It may as well be realised now that no 
amount of selection, should it be carried on for fifty genera- 
tions, is capable of building up certain characters if the 
factors necessary for the expression of such are not a part of 
the genetic constitution of the original selection . — The 
TAghter. 
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Veld Management. — In ibis issue there appears an article 
on Veld Management written by Mr. H. C. Arnold, Manager 
of the Salisbury Experiment Station. The following notes, 
written by Mr. G. A, Gill, Botanist of the Grootfontein 
College of Agriculture for the Union of South Africa Depart- 
ment of Agriculture Press Service, form such an admirable 
introduction to Mr. Arnold’s paper that they are reproduced 
for general information. 

''The public conscience has been awakened in regard to 
the urgent need for adequate methods of veld preservation. 
Every farmer who has given any thought to the matter, and 
there is surely not one who has not, agrees in principle that 
steps need to be taken to prevent the steady deterioration of 
our natural pastures which appears to be going on everywhere. 
There are still too many farmers who have not taken any steps 
to carry their conviction into effect. What are the reasons 
for this lack of co-ordination between thinking and doing? 
Is it merely slackness or are there some special snags about 
the business that make it impossible for the average man to 
do something tangible? 

One of the chief bogeys is undoubtedly a deep-rooted 
suspicion that veld improvement is closely linked with 
cheque-book farming. In other words, it is not a proposition 
that yields financial dividends, and although a dividend in 
the shape of the gratitude of posterity would not be unwel- 
come, yet it cannot be used to settle up the everlasting 
monthly bills so worrying to the present generation. For- 
tunately for the advocates of improved methods of veld 
management, practical farmers in every district of South 
Africa are helping to break down this paralysing idea. 

There is no doubt that veld improvement can be made to 
pay for itself if carried out on sensible practical lines. 
Admittedly, one still comes across enthusiasts whose ideas of 
ideal methods of veld improvement lie in the direction of total 
protection from all grazing for a large number of years. Such 
ideas are usually based on theoretical considerations which 
have proved fallacious in practice. One of the most important 
considerations in sound veld management is the maximum 
utilisation of the forage potentialities of a pasture during the 
|>eriod of its improvement. 
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Another excuse offered for not taking active steps towards 
pasture management is that no experimental work has been 
done under local conditions and that it is too risky and expen- 
sive for a private individual to carry out such work. The 
answer to this is that although valuable information can 
always be gained by special research work on local problems, 
there are certain well-established principles which are of 
application eveiy where. It is a commonsense rule to rest a 
camp sometimes and to let it seed; to make the best sub- 
divisions of the grazing that are possible in accordance with 
the available drinking places. Many improvements can be 
effected without waiting for a lead from detailed experimental 
work, which, quite rightly, cannot be attempted by an 
ordinary farmer. In many cases these initial improvements 
mean only a change in the farming organisation and do not 
call for capital expenditure. 

The year is still young enough for Just one other good 
resolution to be made. What better resolution can there be 
than a determination to make some attempt, however small, 
in the way of veld improvement during the year? 


Branding Cattle. — The attention of cattle owners and 
others is drawn to the provisions of (Tovernnu^nt Notice No. 
352 of the 21st May, 1937, which was published in terms of 
“ The Brands Ordinance, 1900,’^ and which indicated the 
particular parts of an animal on which brands shall be 
imprinted, which are shown as under: — 

“ (b) In the case of cattle, the first brand shall be 
imprinted on the near cheek or near side of the 
neck. The second brand on the off cheek or oft* side 
of the neck. The third brand on the near shoulder 
and below the point of the shoulder. The fourth 
brand on the off shoulder and below the point of 
the shoulder. The fifth brand on the near hind 
thigh below the stifle joint. The sixth brand on 
the off hind thigh below the stifle Joint. In the 
case of subsequent brands they shall be imprinted 
on the parts of the beast in the order above imme- 
diately above the previous imprint. 
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The co-operation of all farmers, ranchers, cattle buyers 
and traders is earnestly sought with a view to complying with 
the branding regulations as set out above in the confident 
belief that the value of the hides and skins exported will thus 
be improved. Brands on the rump may easily decrease the 
value of hides by 25 per cent, or more, and the careless 
branding of cattle on the best parts of the hides still costs 
producers in this Colony a large sum of money annually. 


Danger in Second-hand Fruit Boxes. — It has come to the 
notice of the Department that certain fruit growers in 
Southern Rhodesia have adopted the practice of packing 
deciduous fruit in second-hand boxes or trays for marketing. 
Most of the second-hand containers of this nature obtainable 
in the Colony have brought deciduous fruit from the Union 
of South Africa, including large (piantities of pears, apj)lcs, 
apricots, and peaches, and also some quinces. All Ihese fniiis 
are liable to bring the larvae of the Apple Codling Moth info 
ihe Colony, and despite careful inspection and rigid aj)])li(‘a- 
tion of the Plant Import Regulations at the Ports of Kniry, a 
certain number of larvae must escape detection, ilany of 
these, either before or after inspection, leave the fruit and 
hide in cracks, crevices, and nail-holes in the containers, or 
in paper wrappings *or wood-wool. They can work their way 
into exceedingly small spaces. In these places they would 
normally pupate, or if disturbed, crawl elsewhere to pui)ate. 

If such containers or packing materials are taken in 
quantity to a fruit farm, they may form a nucleus that, pro- 
vided our climate is suitable, may lead to a field infestation 
on the farm. This may spread to neighbouring farms and 
give rise eventually to a Codling Moth infestation throughout 
the Colony. 

Fruit growers are therefore warned of the very serious 
repercussions that may result in the practice of allowing 
second-hand containers or packing materials to be brought to 
their farms. A second-hand box is not necessarily infested. 
3ut it is not necessarily clean, and — Cleanliness Aids Insect 
Jontrol. 
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Trees and Wild Flowers. 

ON THE RHODESIAN FARM. 


l^y CuAS. K. M.A., D.Sc., Director of Agriculture. 


PART V. 


The Proteas or Sugar Bushes. Pam. Proteaceae. — The 
Proteas are mostly South African, but a few species are found 
in Tropical Africa. Although over 80 species occur in' South 
Africa, only about one-tenth of this number extend into the 
Tro])ies. There are only four or five which can be looked 
tipon as common in Southern Rhodesia. They are shrubs or 
small trees and are readily recognised by the large head of 
flowers. They may be distinguished by the leaves. The 
commonest species, Protea ahyssinica Willd. (Fig. 35) has 
leaves xiaually about 5 or 6 inches long, and about 1 inch wide. 
In this species the leaves are quite smooth and entirely with- 
out a hairy covering. The large silvery white flower-heads 
appear in October-November. (Fig. 36) Protea angolensis 
Welw. is often found associated with ahyssinica. It also has 
smooth leaves, btit they are broadly oval and often reach 2^ or 
3 inches in breadth, and the flower-heads open in April-May. 
(Fig. 37) Protea hirta Klofzsch. has leaves up to 1 inch in 
breadth, but they are densely felted with hairs and JP. mellio- 
dora E. & G. is probably only a scrub form or hirta, A fifth 
species was recently discovered near Selukwe by the Conserva- 
tor of Forests. This has small leaves, only about 3 inches long 
and less than half an inch wide, which taper downwards into 
a long stem. This is Protea petiolaris W. & E. Two other 
scrub forms of Proteas have been recorded from the Eastern 
Border. 
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The two commonest Proteas, viz.^ P. abyssinica and P. 
angolewu^ are most common in the granite sand tree-veld 
with an altitude of 4,500 to 6,000 feet. They are usually 
associated with such trees as **Muhatcha,’' i.e., Parinarium 
mobola, which is one of our finest shade trees; Msasa, Mnondo 
and Kaffir orange trees. 

Achyranthes aspera Linn. Fam. Aniarantaceae, — This is a 
common weed throughout the hotter parts of the Old World. 
It flourishes best in the shade of trees or wherever the under- 
growth is thick. It usually grows to a height of 2 to 3 feet 
and has hairy stems and leaves. The leaves are usually about 
2 to 3 inches long, crinkled, and narrowed to each end. They 
are opposite on the lower parts of the stem, but three or four 
arise from the same level in a whorl below the flower head. 
The inflorescence or spike of reddish flowers is at first only 
a few inches long, but as the seeds are formed from the bottom 
upwards the stem elongates to as much as 2 feet and the sharp 
pointed seed cases turn downwards close to the stem (Fig. 38). 
The plant is not poisonous and the young parts are eaten by 
cattle. Further north in Africa the natives chew the root and 
apply it to cuts to stop bleeding. Common January-March. 

The Oommon ^'Black Jacks.’’ Fam. Compositac . — The 
‘‘Black Jack'^ is one of the best known weeds in the country 
because of the long barbed seeds which attach themselves in 
such numbers to stockings and clothes. The common name 
“Black Jack“ is of South African origin. In Queensland the 
weed is called “Cobbler^s Pegs” and in Canada “Beggar 
Tick” or “Pitchfork.” 

Two species are common in this country, Bidens pilosa 
Linn being most prevalent in open lands and Bidens bijdnnata 
Linn in the shade of trees. They are readily distinguished by 
the leaves, as shown in illustrations 39 and 39a. The com- 
posite flower heads are dense and inconspicuous, but under 
some conditions the white ray florets are well developed. 
Generally, however, the ray florets are either very small and 
yellow or apparently absent. The young plants are relished 
by cattle and are said to have a high feeding value. They are 
comparatively rich in an essential oil which has an objection- 
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able aroma and there is little doubt that they account for a 
taint in milk at certain times of the year. Tkey grow most 
profuwsely in the rainy season, but continue growing through- 
out the year wherever conditions are suitable. 

Solanum nigrum L. Fam. Solanaceae , — This plant, com- 
monly called the Black Nightshade, is a common weed of this 
country. It grows abundantly in old cattle kraals and other 
places where the soil is rich. It is an annual, usually between 
one and two feet in height. The flowers are small and white 
and the berries, which grow in clusters, are sometimes dark 
red but usually black when ripe. These ripe berries are often 
eaten by children and are sometimes collected and made into 
jam. Cases have been recorded of children being poisoned by 
eating the berries, and this is not surprising, as it has been 
definitely proved that the green immature berries are 
poisonous (Fig. 40). 

Pycnostachys urticifolia Hook. Fam. Lahiatae » — This is a 
native plant which is often seen in vleis or on river banks and 
grows to a height of 5 or 6 feet and has numerous stems from 
the base. The leaves are broad, deeply crenate and pubescent. 
The flower heads are dense and the sky-blue flowers appear 
from the bottom first. As the flowers fall the spiny seed head 
extends until it may reach four or five inches long with a few 
small flowers at the top (Fig. 41). The flowers last for a long 
time in water. A smaller species occurs in the wettest parts 
of vleis or on the banks of streams. This has been determined 
by Kew as P, remoti folia Baker and is easily recognised by 
the smaller flower-heads and the long, very narrow leaves. 
The name Pi/crwstB^hys refers, of course, to the dense spike 
of the flower and seed head. Both species flower from March 
to May. 
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Some Notes on Game Bird 
Preservation 

Prepared by W. E. Poles, Esq., on behalf of the Wild Life 
Protection Society of Southern llhodesia. 


The impending introduction into the Colony of an exotic 
game bird, the Chukor partridge, shows the desire of a body 
of sportsmen to make a real effort to improve the conditions 
of sport in Southern Rhodesia. Naturally, the minds of those 
interested in the acclimatisation of this partridge will turn 
to thoughts of how best to preserve and care for their charges 
before and after their release. 

The balance of nature is preserved until man takes a 
hand. When he interferes in the constant battle between 
game and vermin the issue of whether game will increase or 
perhaps even entirely disappear will depend on whether his 
actions are beneficial or destructive. 

The following notes are intended to assist those who are 
willing to undertake game preservation in order not only to 
maintain, but actually to increase the available shooting on 
their properties. 

The means which must be employed are ; — 

(a) Reduction of vermin to a minimum and prevention of 
poaching. 

{h) The rendering of the preserve as attractive to game as 
possible. 

(c) Assistance to game to obtain food during the lean 
months of August, September and October, by winter 
feeding. 

(d) Shooting in the open season in such a manner as to 
leave sufficient breeding stock for the followdng year. 

(e) Additions to the natural stock by rearing game birds 

under domestic conditions and releasing them on the 

shoot. 
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Let us consider these points in the order in which they 
are set down and discuss how they can best be put into 
practice. 

(a) Vermin Control. — In this country, so far, vermin have 
had little to fear from man; their numbers seeming only to 
l)e restrained by the limits of their food supply. It, therelore, 
follows that if this supply is augmented by artificially reared 
l>irds it is to bo expected, unless preventative steps are taken, 
that there vill in time be an increase of vermin in direct ratio 
to the extra number of birds artificially reared. 

Although at present vermin are in great numbers, they 
are fortunately more or less innocent and unsuspicious of 
the various wiles bj’ which we may set about their undoing. 
Wild animals learn surprisingly quickly by experience and 
(aire must bo taken that there is no bungling in our methods 
of destroying them, or more will be educated than eliminated. 

Jlefore we discuss the various methods to be adopted for 
vermin extermination it will not be oiit of place to give a few 
words of encouragement. One may well ask, ‘^What is the 
use of spending time and money on an attempt to exterminate 
vermin on a preserve which may be surrounded by wild. 
uno(‘cupied country or by other farms where vermin is not 
kept down?” The answer is, ‘‘A great deal of use.” 

Vermin, both furred and feathered, are surprisingly 
local; particularly the raptorial birds (except during the 
mating season and at the time w^hen the young are turned 
out to shift for themselves). When the adults, or during the 
breeding season when the parents and their young are 
accounted for, a considerable time will usually elapse before 
their beat is again tenanted by others of their species. Once 
a preserve has been pretty well cleared of vermin it should 
not be difficult to strictly control any further natural increase, 
and precautions taken on the boundary will deal with those 
whicli are likely to come in from that direction. 

Probably the most effective method of dealing with all 
sorts of vermin is by the use of strychnine, and if reasonable 
precautions are taken the use of poison need not represent 
so great a danger to human life and domestic animals, as 
might at first be imagined. In England, Scotland and Wales, 
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stryclinine is almost unobtainable on account of the extreme 
strictness of the poison laws, but in Ireland, where there are 
vast tracts of wild and almost unpopulated country, poison is 
used extensively and with great success. In the majority of 
cases poison is used far too lavishly — a very little will do the 
trick — and it is quite unnecessary, and in fact, altogether 
undesirable, to use large baits. 

It is not the intention or the function of the Wild Life 
Protection Society to advocate the use of poison — a practice 
which, if avoidable, is held in abhorrence by the Society and 
by all sportsmen, but it must be recognised that even a 
magnificent lion which has taken to habitually raiding cattle 
kraals, or a mongoose that nightly creeps into our fowl runs 
can sometimes only be disposed of by this cruel method. This 
being so, it is as well that a few hints should be given as to 
the laying of baits. 

Against the smaller vermin the common ring dove will 
make a suitable bait, an incision being made in the breast for 
the insertion of the poison; an egg also may be used, a small 
hole being made in the ‘‘blunt^^ end and a little strychnine 
injected into the air sac, the hole in the egg being sealed 
with hot candle wax. 

0 

Baits should not be scattered indiscriminately but should 
be placed judiciously in runs where the spoor of the small 
carnivora is seen. They should be visited early every morning 
and removed if not eaten. 

Strychnine should be obtained in its alkaloid form, which 
is the most readily soluble and is said to be almost tasteless. 
It can be purchased in one ounce bottles from most chemists. 
The law provides that the purchaser must sign the poison- 
register. 

dins, or iron-toothed traps, only a little less cruel than 
poison, may be set near the homestead, where domestic animals 
even during the night might pick up poison baits. For small 
mamals the traps should be set “ticklish,” and the plate 
should be at ground level and lightly sprinkled with the 
suiTounding grass or debris. The bait should be so placed 
that the marauder must pass over the trap in order to secure^ 
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it. Such traps should have 4 inch jaws and should be so 
placed and entdosed that they will not be a menace to domestic 
animals or stock of any description. 

It may be necessary to divspose of a hawk or other pre- 
datory birds that elude the shot gun, and in such a case the 
pole trap may be found effective, taking advantage of the 
hawk^s predilection for perching on poles and stumps from 
which he makes the survey of his beat. On such a pole or 
stump a gin with semi-circular jaws may be set, attached to 
a wire loop which permits the trap and victim to slide to the 
ground. This trap should only be set within sight of the 
hometseud, compound, or o<-cupied huts, so that the trapped 
bird may be despatched without long suffering. A gin may 
be set in a small tunnel trap, just a little built-in tunnel three 
feet in length such as small mammalia love to enter at night. 
The bait should be placed beyond the traps, from the line of 
approach, towards the breeding or rearing pens. 

Humanity and pity must guide and only real necessity 
compel us in the use of poison and traps. 

The tunnel trap, on account of the narrow width of its 
approach, is a particularly safe trap to use where small 
children or household pets are likely to go. These traps should 
be set as “ticklish’^ as possible; they are almost the only sort 
of trap which will take a snake. A word of warning : — Keep 
a look out tliat termites do not work over the trap within the 
tunnel, so binding the plate and jaws that it is impossible 
for the trap to be sprung. 

If a proficient native trapper can be found who is con- 
sidered sufficiently trustworthy to be employed as a game- 
keeper, he may set snares and deadfalls which will be most 
effective. No doubt he will snare some of the game on the 
estate, but the old saw is very true: ‘^a good poacher usually 
makes an excellent keeper.'' In any case, he will be unlikely 
to countenance any nefarious competition on his particular 
beat, and he can be expected to put a stop to other natives 
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poaching. Ilis presence is bound to be well advertised and 
this will tend to act as a deterrent to any European who may 
be tempted to trespass in pursuit of game. 

Before leaving the subject, if traps are set : DO MAKE 
IT A HABIT TO EEGULABLY VISIT ALL TEAPS. 
Those for hawks at evening and the others in the morning. 
In all humanity it is the least one can do to relieve unneces- 
sary suffering and put an end to the miseries of the trapped. 

It is not a bad plan to post warning notices on roads 
leading to the jireserve. Such notices should be conspicuous 
and politely worded. Some people will disregard a harshly 
or offensive worded warning when they will respect one which 
is courteous^ framed. 

Very good warning notices may be obtained, free of 
charge, from Messrs. Imperial Chemical Industries, Ltd., 
Millbank, London, S.Vt^.l. They are worded as follows: — 

‘^txanie is preserved here. Please respect in every 

way that which is the property of others. You are parti- 
cularly requested to keep to the pailiways.’’ 

Before passing on, let it be observed that there is no better 
habit than to constantly carry a shot gun during one’s 
ordinary lawful occasions about the estate. Everyone realises, 
only too well, that a hawk always flies within range when one 
is without a gun and is rarely to be met wdth on those occasions 
when one goes out armed in search of him. In the course of 
a season manj^ opportunities present themselves, to the man 
wrho habitually carried his gun, for destroying vermin which 
would otherwise go free. 

The following is a good method of getting upon terms 
with a hawk sitting in a tree, and it is known as “Circling.’’ 
If the hawk has not previously been subject to much persecu- 
tion the method is usually deadly. 
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Approach oblicjuely towards the bird from the general 
direction in which it is facing and gradually circle in towards 
it, at the same time keeping in full view and with the head 
and eyes cast down, so as to appear ignorant of the hawk^s 
existence and leading the bird to believe that it is intended 
to pass by. The hawk will never even for an instant take its 
ey(*H oft* ihe slowly walking human, nor will it move its feet. 
It (^an turn its head through rather more than a sen)i-circle, 
after which it must reverse its head to follow further. This 
means that for a fraction of a second it must lose sight of the 
object of its inlerest and suspicion, and rather than do this it 
will fly off. 

It is th('refore necessary not to complete more than a 
semi-circle before coming w ithin range. As one moves slowly 
round one edges inwards, occasionally giving a stealthy glance 
out of the corner of the eye, until one is satisfied that the 
bird is within effective range (40 yards). The gun should 
be held unobtrusively but ready for instant action. 

It should be understood that falcons and goshawks are 
unlikely to fall victims to traps or poison, both species pre- 
ferring to kill their own food. The gun therefore is the best 
method of dealing with these. 

Most of the eagles, buzzards, Idles and crows are easily 
trapped or poisoned. 

Secretary birds (very much on the protected list and I 
am advising no one to interfere wdth them) are most 
destructive to game. Nothing seems to come amiss to their 
insatiable appetites, small mammals, sitting birds and 
probably, though 1 have no direct evidence, eggs. They are 
largely inseciiverous, as indeed are most of our raptorial birds 
in due season, but that their diet consists principally of snakes 
is entirely mythical, though they undoubtedly eat any sort 
of reptile they may come across. A pair of Secretary birds 
will methodically cover every inch of their ground, beating 
it out like a couple of English squires of the time of the early 
eighties. They seem only to need a top hat apiece and bottle- 
green coats to make the illusion complete. 
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I do not advocate the indiscriminate slaughter of every- 
thing which may be tagged as ^‘Vermin.'' Let it be the rule 
to get rid of those species of birds and beasts which are in too 
great numbers and definitely harmful. The Bateleur eagle, 
kestrels and the harriers are certainly beneficial. The South 
African peregrin and the Lanner falcons are noble birds, and 
though it is admitted that they do take game birds, they 
hunt like sportsmen and never take a victim, except *‘on the 
wing.” 

Personally, I love to see these aristocratic birds and enjoy 
their exhibition of absolute mastery of the air. I would hate 
to kill one. These species are distinctly rara aves in my 
district and consequently the harm they do to game is 
negligible. 

On the other hand, death every time to the goshawks. 
They will sit all day in a tree above a covey of partridges 
which, sooner or later, must leave their cover to feed. Then 
with a lightening, lurching swoop, down comes ilie “gos” 
and there is one less partridge on the shoot. A single goshawk 
will often account for a whole covey in the course of an 
afternoon. 

The Lesser banded goshawk, one of the smallest of the 
true hawks, is very deadly to immature birds, but is so fierce 
and bold for its size that there is little doubt, if sharp set, it 
would also take adult game birds. 

(b) Making a Preserve Attractive. — Game naturally appre- 
ciate security, and much has been done to provide this when 
vermin has been brought under control. This necessary state 
of affairs is, however, but a step in the right direction. Game 
also need peace, particularly in the breeding season, and 
steps must be taken to ensure that they have it. 

No game preserve is complete unless a part of it, however 
small, is set aside as a sanctuary, and this should be chosen 
with care. First of all an area should be selected which is 
attractive to game, and the best indication that this is so will 
be the fact that it naturally holds a good stock of birds. It 
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sliould be in 8U(;h a position that it is unlikely to be poached 
and sufficiently close to the homestead to enable it to be kept 
under careful supervision. 

A sanctuary must be kept sacred and as quiet as possible. 
Not only must birds never be walked up or shot, but no shot 
must ever be fired within its limits and vermin control should 
be conducted by traps and poison. 

Game soon learn of their immunity from danger in such 
a place and will resort to it for food, shelter and security. 
Many pairs will breed within it. Game which have taken up 
residence in the sanctuary will soon become much less wary 
and suspicious of man, and this will make it easier to observe 
their habits, 

A sanctuary should be kept as (juiet as possible. Little 
harm will be done by cattle grazing over it, providing they 
are ncAer Jicrded. But in the bret‘ding season driven herds 
trample out nests and kill very young chicks. At all times 
massed movements of herds are very disturbing to game, and, 
in fact, are intolerable to them. Care should be taken to see 
that the sancluary is not over-grazed, as valuable food is thus 
lost to the birds and their cover is unduly depleted. 

The grass and herbage in the sanctuary should never be 
burnt and, if necessary, should be j)i‘otected by fireguards. 
The many evils attending veld fires are now generally recog- 
nised, but from the point of view of the game preserver, veld 
fires do immense damage which is not fully appreciated. It 
is a well known fact that birds need protective cover in which 
they can move about and feed unseen. If this is denied them 
they at once become more vulnerable to attack by vermin — 
particularly from the air. Again, veld fires occur at a period 
when the natural food supply is at its lowest ebb, and if the 
little that remains at this time is destroyed by fire, then the 
existence of game becomes indeed precarious. 

Many of our natural grasses are very rich both in the 
quantity and feed value of their seeds, but these fall com- 
paratively early in the year. They are not lost, however, but 
remain present in quantity on the ground, beneath the rough 
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undergrowth of dry grass, and thus are available as food for 
a very considerable time. Fire, naturally, destroys most of 
these seeds. 

Game birds require a large quantity of green food 
throughout the year, but when grain (seeds) and other sources 
of food become scarce they are obliged to fall back on larger 
quantities of green food to take its place. 

In the dry season the only source of supply of green stuff 
is bulbs and the moist crowns and runners of various grasses 
which lie dormant below the surface of the ground. The birds 
scratch these out in quantities, but even under the best condi- 
tions this involves a considerable amount of effort, particularly 
to a bird whose stamina must be already weakened by an 
inadequate supply of food. If the protective mulch of oltl 
herbage is burnt oft* the ground, the sun and wind dries the 
surface even harder than ever and renders green food increas- 
ingly difficult to obtain. 

Where the natural waler supply on a shoot is insufficient 
drinking water must be supplied to the birds. An excellent 
drinking trough can eujiily be made by (*utting an old motor 
car tyre right down the centre of the tread. This will 
supply two troughs. A trough can be j)laced in the vicinity 
of pumj)8 and windmills; others should be placed at suitable 
spots, such as near road sides and farm tracks where they can 
be regularly visited and kept filled. 

Kaffir dogs, hunting about tlie estate, harass the birds 
and account for numbers of nests of eggs and young. They 
break up the broods during the first few weeks of life and 
many then become lost and die. A Kaffir dog, as a disease 
carrier, has few equals, and is a constant menace to one’s 
own dogs. Do not allow them near the preserve. 

Various berry and fruit bearing trees and shrubs may be 
planted within the sanctuary, and those which fi.nd most 
favour can later be planted on other parts of the estate. The 
following is a list of shrubs which are all indigenous to the 
country and might be tried with advantage. 
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Fruit and Berry-hearing Trees and Shrubs Indigenous to 
the Colony. 

SlfRUUS. 

Description of 


Botanical Name. 

Common Name. 

Native Name. 

Fruit. 

Carissa edulis 

( 

Umlugulu 

A dai'k red berry 


1 

1 

Muzdinbara 

Amatungula 

containing one seed 

Vangueria 

Wild medlar. ... f 

Mutubvu 

A yellowish fruit 


■ 

Cmbizo 

containing several 


1 

Muzwirii 

seeds. 

l^ycium persicum 

lied kaflir berry .. 


A red berry con- 
taining two seeds. 

Flacomtia hiitius- 

1 

[ T^inquedie 

A reddish-black 

cula 

1 Muimnguru 

berry containing 




several seeds. 

(irewia cana 

D(mkcy berry 

f ]Sfuburu 

Small dark brown 

(seveial species). 


j Umbiisu 

berries containing 



1 Ehlarnpniizi 

several seeds. 

Hhus lancea 

Bastard Willow 

Ugcanc 

A yellow waxy 
beny containing 
one seed. 

NO'I’E — 'rhcro 

are seveiad vaiielies ol “Bhus” with 

coial-red berries. 

*('e]>halant]ius 

White Muibcriy 


As its common 

natalensis 



i»anie iniphes 

* Do vyalis macro - 

Wild Cranberry 

J<j<»kolo 

A retl berry con- 

ciily.x 



taining several 
seeds 


Tkees. 


Zi/pliyus mucro- 

Wag-Ti-biot jie .... 

1 Mucliecheni 

Bed berries with 

nata 


( Umpufa 

t\>() seeds. 

Vitox hihiebrandtii 

[ Mutsubvu 

A black berry with 



j Mukubwa 

a single st(»ne con- 



( Cmtjoiikwola 

taining one seed. 

Eugenia 

Water-boom ... 

Mukute 

A cluster of purple 

(several species) 



be) ries ea^b with a 
single seed. 

lloeria insignis ... 


i Mbedu 

Small black berries 



j Bukati 

each containing a 



( 8afihlc 

single seed. 


NOTE. — Two shrubs marked thus (*) are found in the Mount Selinda 

locality. 


I have referred to the book ‘‘Some Trees, Shrubs and 
Lianes of Southern Rhodesia,” by Miss E. C. Steedinan, and 
the Forestry Division have added some native names. 

(e) Assisting Game by Winter Feeding. — Our last three 
winter months, namely, August, September and October, are 
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R very trying period for all animal life. Green food is very 
scarce^ there is very little grain and there are few insects, so 
that game birds find it difficult to obtain sufficient food. 

It has already been pointed out that in nature, wild life 
cannot increase beyond its supply of food, and where there is 
a long famine period each year, nature must make some sort 
of provision for it. This may well account for the fact that 
most of our game birds lay very small clutches of eggs. If, 
therefore, it is desired to materially increase the head of game 
in a particular area, steps require to be taken to augment the 
food supply during these months. 

The danger of artificial feeding lies in the fact that other 
birds and animals are attracted to tbe feed intended for the 
game, and vermin also will follow. It can, therefore, be 
appreciated that winter feeding can only be resorted to after 
vermin has been reduced as far as possible. 

We know that during these winter months the game birds 
are in constant search for grass roots and bulbs. The native 
snarer takes advantage of this and will hoe out shallow 
furrows on the edge of the bush, where the birds come out to 
feed. In these he sets his snares. The birds take advantage 
of the broken ground, commence digging into the exposed 
grass roots, and the snares take a heavy toll. 

We can learn a lesson from this; the birds have a hard 
time in procuring their food and are quick to take advantage 
of broken ground which lends itself to lighter wnrk. 

A small, single furrow plough can be used with great 
advantage to break up ground and assist birds to get at their 
natural food supply. It is not necessary to do very much 
ploughing and little work need be done; possibly a little 
every other day and as the furrow is turned back a little 
mixed grain may be scattered in i^. The furrows should be 
ploughed a few yards inside the bush, along the edge of vleis, 
and if the contours are followed as nearly as possible, these 
single furrows will be beneficial as a check to soil erosion. 
Grain should be used sparingly and never introduced more 
than once into the same furrow. The birds will soon learn 
to associate the freshly turned soil with food, and vermin will 
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not have time to locate the feeding places which are so 
frequently changed, as would be the case if feeding were 
regularly carried out in the same spot. 

The practice of planting patches of seed crops, as a source 
of winter food for birds, is not to bo recommended. Doves 
and other small birds would take the most of it. Rats and 
other vermin congregate in its iieigh])ourhood and the crop 
thus becomes a mena(‘e instead of being beneficial. 

{d) Careful Shooting. — Our shooting season, for birds, 
commences on the 1st of May, but the prevalence of late or 
second broods at this date makes it very inadvisable, in most 
districjis, to start serious shooting so early. The careful and 
observant sportsman will know fairly accurately where there 
are well grown coveys, strong on the wing, and where there 
Bre still young broods, lie can proceed accordingly. 

Is there anything more disappointing or more likely to 
engender self reproach than when on going up to a point early 
in the season a brace of fully grown birds rise vseparately, each 
paying the penalty, and when on working forward a scattered 
brood of squeakers rises and flutters off? The parent birds 
are usually the first to rise, leaving their family, which may 
be too frightened to follow at once. If these old birds are 
shot the brood is doomed to death by starvation, exposure 
and the attack of vermin against which they have not yet 
mastered the art of protecting themselves. 

So much for the opening period of the season. Later on, 
during the middle of the season, the idea should be to shoot 
moderately and stojj, even if there is a considerable period 
of the season still to run, if it is believed that the stock is 
becoming too depleted. Always stop shooting in good time 
in the evening so as to allow scattered coveys to re-unite and 
jug together in their favourite ])lace. Shooting carried out 
until it is so dark that gun flash becomes visable is not sports- 
manship and can only result in ipuch harm. Coveys should 
not be chased about; once a covey of birds has pelded sport 
it should be left alone, at least for the time being, and fresh 
birds sought. Not more than a brace of birds should be taken 
out of a covey at one time. 
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(e) Augmenting the Natural Stock of Partridges.-~-It is not 

intended to dogmatise on the subject of game rearing which, 
after all, is only entering upon its experimental stage in this 
country, but there are several points in connection with the 
subject which may prove helpful. 

First of all, breeding and rearing ])ens or coops should 
not be placed close to poultry or on ground where poultry has 
been kept, otherwise there will be great risk of the birda 
contracting disease, particularly internal parasites. 

Pens or coops should be placed on a gentle slope with a 
sheltered aspect and the breeding pen should include a piece 
of natural veld within the wire. Chukor delight in sitting on 
fallen logs, and a small pile should be provided at one end 
of the pen. 

It is suggested that the normal ration for adult birds, 
should consist of a mixture of mature grain, consisting of 
wheat tailings, buckwheat, nyouti, rapoko, mafundi and u 
little crushed maize with a small amount of insect food, or 
its substitute, and plenty of freshly chopped greens. It 
should be noted that at the mating season, directly prior to 
and during the egg faying period, the birds require more 
insect food than at other times. A dusting place should be 
provided in the pen, consisting of wood ash, to which a little 
insect pow^der may be added. A supply of quartz grit, crushed 
oyster shell and charcoal should always be available, and the 
same — very finely crushed — should be placed before chicks 
as soon as they are hatched. Drinking water must be clean 
and renewed daily; it should be tinted with permanganate 
of potash to a pale claret colour and kept in a shady position. 

Chukor partridges, being of wild stock, require to be left 
in peace as much as possible. They should not be continually 
fussed, and interested and admiring friends should be kept 
away from the pen. When the birds start breeding the hen 
will probably try to hide her nest and she should be allowed 
to think that she has succeeded and not be worried by people 
looking into it. When the full clutch has been laid all the 
eggs should be taken up and put under a small Kaffir hen or 
into the incubator. 
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It must be realised that game chicks must not be treated 
like poultry, b'or one thing, they require much more space 
and will not stand overcrowding. They require rather 
different feeding, and <*are must be taken to see that they 
are not overfed. 

Jt is a very general fallacy which, incidentally, has only 
quite recently been disproved, that the staple diet of 
partridges mainly consists of insects. It is not so, but chiefly 
comprises grain and green stuff. The wild partridge, for 
the first ten days of life, lives almost entirely on insects, then 
the food (ihanges to part insects and part immature seeds, 
and again, at about the nineteenth day, to mature seeds. 

Chopped suet with skim milk forms a good substitute for 
insect food and is safer to use than to experiment with insects 
which may not be altogether suitable to the birds’ digestions. 
After ten days this part of the ration must commence to be 
cut down and thereafter be given sparingly. Never give 
birds more ihan they can eat at a single meal; partridges 
should be given very little food at a time, but be fed 
frequently. Feed should not be mixed into mashes sufficient 
for many meals. This will result in the food becoming sour, 
which in turn will be likely to induce scouring and other 
digestive troubles. 

When eggs are hatched in incubators and the chicks are 
reared in brooders it is advisable not to let the chicks out on 
to grass until they are thoroughly strong and fully weaned 
from the foster-mother. If this precaution is not taken deaths 
from chills and ])neuiuonia may be expected. 

When artificially reared birds are ready for release, a 
holding pen, which need not be very large, should be con- 
structed ttt the place where it is intended to put the birds 
down. They should remain in this pen for about a fortnight; 
half the birds can then be liberated and a few days later the 
door can be left open and the remainder allowed to move out. 
The first lot of birds liberated may be expected to hang about 
in the vicinity until then. Feeding, outside the pen, should 
be carried out from the time when the first birds are liberated 
until some days after all have been let free. If this is done 



362 


THE EHODESIA AGKICULTTJKAL JOURNAL. 


it will tend to keep the first lot of birds near by and the few 
days feeding, after release, will be of great benefit to the 
birds until they have become accustomed to foraging for 
themselves. Once a wild stock of partridges has been 
established on a shoot, birds released will quickly join up 
with them. 

In the case of partridges hatched out under Kaffir hens, 
the coops — hen and chicks — when the latter are about a month 
old, should be moved to a suitable spot on the edge of the 
bush, where it is decided to release them. Each coop should 
be surrounded with wire netting through which the chicks 
can pass but which will prevent the larger kinds of vermin 
from doing so. The netting will be some protection against 
a roving cat or jackal, but not a complete safeguard against 
anything. Vermin must be under control before the coops 
are removed from the rearing field to the shoot. 

As the chicks grow older they w’ill spend more time in 
the surrounding bush, until eventually they will no longer 
rettirn to the coop to be brooded but will jug on their own, in 
a covey. When this happens the coop and Kaffir hen may be 
removed, , 

The hand-rearing of partridges is an expert job and not 
to be lightly undertaken. The history of game breeding shows 
that the way of the pioneer is often difficult and disappointing. 
Fortunately, it also shows that those who have enthusiasm 
and perseverance, even in the face of repeated disappointments 
and seemingly insuperable difficulties and who keep an open 
mind and are willing to throw up old theories and adapt 
themselves to changed conditions generally succeed in the end. 

It is strongly recommended that all those concerned with 
partridge rearing and game preservation should obtain the 
following advisory leaflets which are published by Messrs. 
Imperial Chemical Industries, Ltd,, Millbank, London, 
S.W.l* The pamphlets are issued free of charge and are 
wonderfully interesting and informative. Although they 
have been compiled as the result of investigations in connec- 
tion with the various European species of partridge under 
conditions appertaining to the British Isles, it is at once 
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obvious that much of the advice and most of the facts can be 
applied to Chukor partridges and also to our indigenous 
francolins. It can also easily be seen that much of the food 
which forms the ordinary diet of British partridges has its 
substitutes available in this country. 

IMPERIAL CHEMICAL INDUSTRIES’ ADVISORY 
LEAFLETS. 

Leaflet No. 1. — The treatment and release of imported 
Hungarian partridges. 

Leaflet No. 2. — Partridges coverts, sanctuaries and 
nesting sites. 

Leaflet No. 4. — Some notes on the hand-rearing of 
partridges. 

Leaflet No. 8. — The ant egg and its secret. 

LeafletNo. 11. — The treatment and care of broodies. 

Leaflet No. 12. — Disease: Some simple treatments. 

Leaflet No. 13: Partridge stocks and mortalities. 

Leaflet No. 16 : The foods of adult partridges. 




364 llIK KflOIlE.SIA A«Hiri’'LTUKAL JOUHNAt, 


Ducks on the Farm 


By H. (j. WiiEELMN, Poultry Officer. 


The production of ducklings for table use (ian l)e regarded 
as the most profitable in the poultry business next to the 
raising of pullets for egg production. 

Although the raising of ducks in Rhodesia lias received 
some attention and is a profitable source of income to many 
breeders, it is still a somewhat neglected branch of the indus- 
try. It is certainly capable of greater development and is a 
remunerative business when modern methods are used, 
provided the work is undertaken in cdose proximity to the 
market and is conducted economically. 

Ducks are one of tlie quickest maturing birds ve have. 
They are easy to rear, and there is a good demand for young 
fat ducks about ten or twelve weeks old. At this age the flesh 
is tender and realises a comparatively high pri(!e. TTp to 
this stage the flesh is economically produced, and all ducks 
intended for table purposes should be sold at this age. Ducks 
are considered to be the hardiest of the inmates of the poultry 
yard, and the loss of ducklings should not be more than from 
2 to 5 per cent. They are less subject to disease or insect 
vermin; they are easy to control in runs, and the equipment 
required is neither extensive nor expensive. 

The farmer can feed ducks at a minimum cosi, as one- 
third of the bulk of food for stock ducks may consist of 
vegetable leaves or other suitable green vegetation. If the 
farmer is a dairyman, the skim milk fed to ducks furnishes 
the best of nourishment at little cost, and if fed to growing 
ducklings will produce twice or three times the value it would 
if fed to any other classes of farm stock. Although there is 
a demand for well fattened ducks, duck eggs are not in as 
great demand, except f6r cooking purposes, as they should be, 
considering that their food value is as great as hens’ eergs. 
They are a trifle richer and perhaps slightly less digestible, 
but they should he in greater demand than they are at present. 
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Breeds. — There are quite a number of wild and domesti- 
cated varieties of ducks. The best known breeds of the latter 
are the Aylesbury, l^ekin, llouen, Indian Runner and 
Muscovy. The less known varieties whi(di are gaining 
popularity are the Khaki-Oainpbell and Buff Orpington. 
Other breeds are the Cayuga and the Crested Duck. 

The Aj/leahuty . — This is a fine white bird with a long, 
broad, deej) body carried horizontally — the keel practically 
parallel with the ground — with light coloured bill and bright 
-orange shanks and feet. The flesh is solid and white. The 
Aylesbury is essentially a table duck and matures very 
quickly, the ducklings if properly fed and cared will weigh 
5 lbs. to 6 lbs. in ten weeks. This breed is the favourite in 
England. Standard weights: Drake, 10 lbs.; Duck, 9 lbs. 

The Pel'lii . — This is the favourite breed in America for 
both utility and exhibition purposes. It is not quite so long 
in body as the Aylesbuiy and the carriage is more upright. 
It is white in plumage, tinged with yellow or cream. The 
flesh is yellownsh with a delicate flavour. The bill, shanks 
and feet are bright orange in colour. The eyes are dark 
lead-blue. Standard weights : Drake, 9 lbs. ; Duck, 8 lbs. 
The Pekin is considered to be the best general purpose breed 
of duck. It matures fairly quickly, but is more active and 
a better layer than the Aylesbury, but not so useful for 
hatching purposes. 

77ic Rouen,- -Thin is essentially an exhibition breed, and 
is the most beautiful of all domesticated du(‘ks. The type, 
size and carriage are not unlike those of the Aylesbury. They 
are generally slightly heavier and more ungainly in move- 
ment than the two previous breeds, and the skin is slightly 
dark in colour. In quality and colour of plumage it resembles 
the wild duck or mallard, and some strains are fair layers. 
The eggs are somewhat small as a rule. Standard weights: 
Drake, 10 lbs. ; Duck, 9 lbs. 

The Indian Runner , — This breed is essentially kept for 
egg production, being remarkably prolific layers of large, 
light coloured eggs of good shape. The two best known 
varieties are the white and the fawn and white. The body 
is long, narrow and racy-looking, the carriage being very 
erect, somewhat after the form of a penguin. Indian Runners 
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are hardy and are the best foragers. They do well without 
swimming water and are easy to rear. The standard weight 
of Drake is 5| lbs. and the Duck 4 lbs. The weight of either 
sex should not exceed 5| lbs. nor be less than 3-^ lbs. 

The Muscovy . — There are many of these in South Africa. 
They differ greatly from ordinary domesticated ducks in type 
and about the head. The colours vary from w^hite with a black 
crest to black or black and white. The face is free from 
feathers, but fleshy and bright red in colour. The drake 
weighs about 10 lbs. and the flesh is medium dark in colour, 
but varies with the food they eat. They do not make good 
table ducks, except when young, and from a producer's point 
of view they are rather slow maturing. The size of the drake 
as compared with the duck varies greatly at the same age, 
which is a disadvantage for marketing. They are good sitiers 
and fairly prolific. One point to note is that in this variety 
the eggs take five weeks to hatch as compared with four v. eeks 
in other varieties, Muscovies are also more difficult to control 
in runs, as they are good fliers. 

The Camphell Duck . — This is somewhat like the Rouen 
in appearance but much lighter, with a plain head of a 
greyish-brown shade; the drakes have grey backs and a pale 
claret breast, and the legs are yellow. The original strain 
was developed from one duck which exhibited most 
remarkable laying powers, the object being to produce 
excellence in laying, wdtn fair table qualities and quick 
maturity. They are not very large, stock birds weighing 
4| lbs. to 5 lbs., and in flavour they are said to considerably 
resemble the wild mallard, which was used in crossing as one 
of the foundations of the strain. The Khaki-Campbell is a 
sub- variety of this, and of more recent production. The 
Indian Runner has been used in crossing to produce this 
variety, and as a result the Khaki-Campbell duck is of 
extremely active habits, doing best on free range and showing 
very little desire for swimming. At whatever time of the 
year they are hatched, they are said to commence laying at 
six months old, and even sooner, so that by hatching three 
lots in the year, i.e., very early, medium, and late, eggs may 
be obtained all the year round. 
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Buff Oryington Ducks . — This breed first came into pro- 
minence in England in 1908, when it was shown at several 
large shows. In Australia the breed liad previously made its 
reputation by winning two twelve months’ laying competitions 
in succession. It is intended to fill the demand for a first- 
class layer, combined with good table qualities. After crossing 
a number of varieties, including Indian Kunner and Cayugas, 
some of the progeny sliowed a lot of blue in the plumage, and 
these were carefully selected and mated with pure-bred 
Cayugas and Pekins. These were selected and back-crossed 
until the Blue Orpington was standardised as in the case of 
the Buff variety. 

In South Africa there are many crosvses of the Aylesbury 


and Pekin, and both being, as they are io the casual observer, 
white, they are therefore much alike. Their distinguishing 
characteristics are, however, well marked, as wdll be seen from 
the following : — 


The Aylesbury. 

The Pekin. 

Uody 

Deep and long. 

Short and deep. 

Colour of plum: 

age Pure white down 

White, wuth canary- 


to the skin. 

yellow tinge, espe- 



cially under the 



wings. 

Head 

. .. Rather flat and 

Deep, rounded and 


longer than that 

shori from front to 


of the Pekin. 

hack, with promi- 



nent forehead. 

Beak 

Pinkish or flesh- 

Orange or yellow. 


coloured. 


Carriaf»e 

Horizontal. 

Fpright. 


It will thus be seen that there are distinct differences in 
the two breeds, and duck raisers should note this when buying 
or selling pure bred stock. 

HoiUiliig. — The housing of ducks is not a diffi(*ult matter 
and does not require much detail. An open wire fronted low- 
built shed on sloping ground will prove satisfactory; 6 ft. 
high in front and 5 ft. at the back, 12 ft. long and 10 ft. 
deep will accommodate 50 adult ducks. As ducks are very 
susceptible to rheumatism and cramp, it is most essential 
that the roof of the house be water-tight or free from leakages. 
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The floor iuside should be elevated above the surrounding 
ground and this should be hard, preferably made of cement, 
sloping gradually from back to front of the house, well littered 
and kept dry and clean by frequently renewing the litter. 
Wooden and earth floors are the least desirable, as they 
quickly become tainted and are difficult to keep dry and clean. 
The sides of the house need not necessarily extend to the 
roof ; it is desirable to leave an opening three or four inches 
above the walls and below the roof for ventilation, as ducks 
like plenty of ventilation. Nest boxes are not required, a 
duck prefers to make its own nest on the floor. A few bricks 
may be provided and conveniently placed inside on the floor 
arranged in squares for the purpose. A wire netting enclosure 
3 ft. high should be provided. It is advisable to keep the 
breeding and laying ducks away from swimming water until 
10 a.m, or 11 a.m. during the laying season, supplying them 
with drinking water only for this period, otherwise they are 
very liable to lay their eggs in the water, which generally 
means a loss. An enclosure 3 ft. high is ample to confine 
them. Where possible, a water furrow through the yard 
would be of great convenience and save a lot of trouble as far 
as the water supply is concerned. 

Selecting and Care of Breeders. — Vigour, quality and early 
maturity are the primaiy consideration in selecting breeding 
stock. Medium sized active birds are more satisfactory than 
larger ones, which may be coarse and consequently take longer 
to put on flesh and fatten. The ducks which are to be kept 
as future breeders should he selected when six weeks old. 
At this age a careful selection should he made by picking 
out the more advanced and promising ducklings, and these 
should he rinired and allowed free range with plenty of 
exercise to build up birds with vigour and well-developed 
frames. Early hatched, fully developed young birds generally 
make the best breeders; preferably a vigorous drake twelve 
months old mated to two-year-old ducks or two-year-old drakes 
with yearling ducks. 

The question of how many ducks to mate safely to a 
ditake is governed to some extent by the water supply. 
Bre0d[ing ducks must have water to swim in, but not neces- 
sarily deep water, in order to make sure of getting fertile 
although '"dry’" rearing has produced strains that breed 
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satisfartorily without water for swimming. It is better, 
however, 1o 8Uj)])ly the heavy breeds of ducks with swimming 
water as a i)roie(dioii for their feet. If a running stream or 
water furrow ihrough the yard is not available, a small pond 
a ft. square and 1 fi. deep with sloping sides in each pen 
will suffice for a breeding pen of six birds. The sides and 
boftoTn of the pon<l should be lined with cement and the 
ivaier renewed at least once a week, a(‘(‘ording to the season 
of the year. A breeding pen may consist of three, four or 
five ducks and one drake, and the stock should be mated a 
fortnight before the eggs are needed for hatching purposes. 
In the event of there being an ample water supply and 
unlimited space, the breeding stock may be mated in the 
])roporti(m of three drakes to twelve ducks at the commence- 
ment of the season, and as the weather becomes warmer the 
number of ducks may be increased to 18 or 20 with advantage. 
This system of mating applies more particularly to the duck 
fannei' who raises ducklings for market. It is important that 
the male and females should not be too closely related if 
hardy, vigorous ducklings are required. Ducks may be bred 
from until tl»ey are three or four years old ,and the drakes 
to be mated to ducks of this age should be preferably two 
years old. 

The breeding stock should be mated about May. Before 
setting large numb<*rs of eggs or sending out to cUvstomers, it 
is advisable to aseertain the fertility of the eggs. As a rule 
the first eggs laid by young birds are apt to be infertile, 
though if the birds are well cared for and properly fed, the 
fertility quickly improves. It is customary, therefore, to test 
the fertility in an incubator or under broody hens unfil good 
results can be relied upon. Young ducks generally lay eggs 
in the early part of the season, and the older birds come on 
as the spring advances and as the weather becomes warmer. 

Feeding. — The first essential for successful ductk-raising 
is to provide food for the ducks at a reasonable cost at all 
times. Unless the animal and other concentrated foodstuffs 
can be obtained at a reasonable cost duck raising for market 
is likely to prove unprofitable. It is not so much the actual 
cost of food consumed by the growing ducklings themselves 
if disposed of early, as the cost of maintaining a large number 
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of breeding stock during tbe off season. It is on this account 
that the profitable raising of ducks depends upon efficient 
management and economical costs of production. 

With reasonable care the feeding of stock ducks is not 
a difficult problem, provided the ducks are allowed exercise, 
either foraging about or swimming, which prevents them 
from becoming too fat. Ducks are somewhat large eaters and 
readily put on fat, so that with swimming exercise and 
judicious feeding the risk of an over-fatty condition of the 
birds may be reduced to a minimum. With good range, stock 
ducks do not require much food, as they would pick up a 
great deal in streams of water in the form of worms, grubs 
and weeds ; in such circumstances a little mash in the morning 
and grain in the evening will suffice. It should be pointed 
out that ducks are gross feeders of vegetable and animal foods, 
even more so than fowls, and for best results these must at 
all times be supplied to them when kept in confinement or 
where they do not have access to streams of water. A 
deficiency of either of the above will retard the production of 
eggs. Another important item in the feeding of ducks is a 
liberal supply of oyster shell or lime during the laying season. 
In this respect ducks might be termed artificial birds, for if 
oyster shell is withheld egg production may cease entirely, 
and young ducks six months old will very often delay in 
commencing to lay if not supplied with oyster shell or well 
slaked lime. Ducks must also be supplied with grit. If at 
any time it is necessary to change the diet, this should be 
done gradually, as any sudden change of food may affect the 
fertility of the eggs, or will interfere with the production. 

The following mash for adult stock and for ducklings 
retained for breeding from 6 weeks old is recommended : — 


Bran 


25 lbs. 

Pollard 


. 30 lbs. 

Mealie Meal 



. 10 lbs. 

Animal Food 

.... 

.. 16 lbs. 

Lucerne Leaf Meal 



.. 16 lbs. 


The mash should be fed moist in a crumbly consistency 
in shallow trays or troughs. For adults give mash twice 
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daily when confined and a little whole maize in the evening. 
Cut green food should be supplied liberally. Add 20 per cent, 
by bulk to the mash at the time of laying. 

A suitable ration can be made up by boiling meat scrap 
or offal when obtainable and by mixing the other ingredients 
so as to obtain a mash of crumbly consistency. Lime and 
oyster shell is important for laying stock. 

The best grain foods for stock ducks are wheat and oats; 
whole or crushed mealies will prove satisfactory, if not 
supplied too liberally. The grain food should be fed in water 
in a pond or large shallow vessel containing water. This 
method of feeding the grain is the most natural and the ducks 
are better able <o pick up the food and enjoy it. Oyster shell 
and grit should be given in the same way, which will keep 
the ducks occupied in searching and will encoiirage them to 
exercise. 

Incubation. — If duck eggs are slightly more difficult to 
incubate than hen eggs, the duck raiser has one consolation, 
in that ducklings are more easy to rear than chickens. Duck 
eggs intended for hatching should be carefully stored to 
prevent evaporation, and the fresher they are when set the 
better. They may be set either under ducks, hens or in an 
incubator. Ducks, however, usually make indifferent sitters 
and w’orse mothers, and they are more difficult to control and 
handle than hens. 

The condition for the successful hatching of duck eggs 
are similar to those employed with hen eggs, except that 
duck eggs require a lower temperature, namely, 102 to 102|- 
degrees F. at the commencement, and after the second w^eek 
a temperature of 103 to 103| degrees F. would do fto harm 
to the embryo ducklings. It should also be remembered that 
duck eggs require more moisture than hen eggs do. The 
egg shell of the former being thinner and more porous, 
evaporation of the contents is greater and more rapid in dry 
weather. It is necessary to spray the floor of the incubator 
room with water during the dry weather in addition to the 
moisture supplied in the water tray of the machine. When 
broody hens are used for hatching purposes, moisture can be 
supplied by digging a hole two feet deep and two feet in 
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diameter where the nest is to be placed. Pour in four or 
five gallons of water and replace the soil, and when the hole 
is filled up make a concave depression in the loose soil and 
line with clean straw or grass; the nest is then ready for the 
eggs. The eggs will not require additional moisture unless 
the weather is very dry and windy, when they may require 
sprinkling with tepid water during the last vreek of incuba- 
tion. The incubation period of duck eggs is 28 days, during 
which time the eggs should be tested twice, namely, on the 
seventh day and again on the fourteenth day of incubation. 

Ducklings when hatching generally chip the shell twelve 
to thirty-six hours before making their exit, during whicli 
time they are absorbing the remaining yolk for their support 
after hatching. When necessary to open the incubator drawer, 
the chipped part of the eggs should be turned upward. If 
this is done quickly, gently and without too long exposure, 
and if the ducklings are not hatching out easily, the fractures 
should be examined to see if the lining membrane of the eggs 
is too tough. If so, a little discreet assistance by opening the 
shell without causing bleeding may help matters. It is not 
advisable, however, for the incubator to be opened at hatching 
or any other time oftener than i§ absolutely necessary, that is 
to say, twice daily about twelve hours apart. Ducklings are 
longer in getting clear of the shell than chicks, therefore the 
operator should not be unduly anxious. It is important to 
maintain the temperature in the machine, as there is great 
danger of chilling wet and half dry ducklings. 

During the time of hatching there should be ample 
moisture in the egg chamber, so much that it will condense at 
the ventilator holes, or in some machines on the observation 
glass of the door. If the orifice made by the ducklings in 
the shell dries, the duckling may become attached to it and 
thus unable to make its exit. When the hatch is well advanced 
the ducklings should be taken from the drawer and placed in 
the drying box or in the nursery below the egg tray. This 
should be done in the morning, the dry ducklings only being 
temoved to the drying box or nursery, where they should 
tomain for twenty-four hours after the hatch is complete and" 
then removed to the brooder. 
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Bearing and Feeding. — The future of young du(iklings 
depends first on the stamina and condition of the breeding 
stock and next on how they are treated during the first ten 
days of their existence. As a general rule ducklings require 
less warmth than (*hicks, but they must be kept dry. They 
can be raised very satisfactorily in cold brooders siniilar to 
those used for brooding chicks. Attention should be drawn 
to the fact that young ducklings are very susceptible to sun- 
stroke and they should have access to plenty of shade. For 
young ducklings a small run covered on top to supply sliade 
is desirable for this purpose. After a week old the ducklings 
need not be strictly confined to the hover during the night 
in warm weather. During moonlight nights especially they 
usually make periodical visits to the food trough, in which 
dry mash should be placed. A shallow vessel containing 
water must also be accessible and should be placed a little 
distance away from the dry mash. This practice is a very 
desirable one and should be encouraged; as by this means 
the ducklings will make remarkably quick growth, which is 
essential for market ducks. The first feed should consist of 
fine grit, which should be given in the drying box of the 
incubator; and when removed to the brooder a little grit may 
also be placed in a shallow vessel containing drinking water. 
When the ducklings are 24 hours old they will be ready for 
their first feed of mash, which should be moistened with 
skimmed milk or warm water. The food must be crumbly 
when damp, not sticky nor too wet. 

Ducklings must be fed frequently and regularly during 
the first few days. Do not on any account allow the food to 
lie about and become stale and sour, as this will prove very 
harmful to the ducklings. The ducklings which make good 
vigorous growth and show symmetrical development should 
be selected for next season’s breeding, and at six weeks old 
they may be separated from those that are intended for the 
market and fed on the ration for adult stock with a view to 
robust development. Place them in a large, well-shaded 
enclosure to develop naturally, and at eight weeks old allow 
them to have free range under suitable conditions. After 
the breeding season they may be turned out with the older 
ducks to forage about for most of their food. 
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The ducklings that are intended for the market should 
not be allowed access to swimming water. At the age of six 
or seven weeks, when their frames are suflSciently developed, 
they should be confined in a small enclosure without over- 
crowding and the process of fattening begun. The following 
rearing and fattening mixtures should prove satisfactory if 
moistened with water or milk. 



First 6 weeks. 

After 6 weeks* fattening. 

Bran 

15 lbs. 

10 lbs. 

Pollard 

40 lbs. 

20 lbs. 

Mealie Meal 

30 lbs. 

45 lbs. 

Meat Meal 

10 11)8. 

15 lbs. 

Bone Meal 

2 lbs. 

3 lbs. 

Salt 

1 lb. 

1 lb. 

Lucerne Meal 

5 lbs. 

10 lbs. 

Cut Green Food 

At 1 0 days old 

10% by bulk. 


Ducklings may be supplied with a little finely cut green 
food from 10 days old until 6 weeks of age, then succulent 
green food should be increased giving 10 per cent, by bulk 
mixed in the mash after six' weeks old. Feed the mash at 
regular intervals four times daily for the first six weeks, then 
three times daily imtil marketed at 10 to 12 weeks old. The 
ration for fattening ducklings may be cheapened at certain 
seasons of the year by adding boiled mashed potatoes and 
sweet potatoes or pumpkin to the extent of 30 per cent, after 
six weeks of age. 

They must have a constant supply of drinking water and 
grit, and, of course, they must have shade. It is better to 
leave them a little hungry than to over-feed them. Fifteen 
to twenty minutes is time enough for ducklings to eat all they 
should three times a day, and whatever is left should be 
removed. Ducklings fed in this way should weigh 6 lbs. to 
6 lbs. at ten weeks old. 

Do not keep them longer than twelve to thirteen weeks 
of age. This should be the limit, as they then develop their 
Ikdult plumage and pin feathers. During the next six weeks 
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they will require a lot of nourishment for development with 
the result that the ducklings do not make economical gain 
in weight. The food they consume during this period would 
add so much to their cost that instead of showing a profit 
they would show a loss. 

An effort should he made to commence hatching as early 
as possible in the breeding season, and produce consecutive 
batches of ducklings for market throughout the season. 

Send to the market birds of the same age and as near as 
possible the same size and value so that a standard quality 
can be established. This is one of the most important factors 
in a regular and profitable market. 


Bugs and beetles take their toll 
hut 

Cleanliness Aids Insect Control, 
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The Management and 
Utilisation of Natural Pastures 


By H. C. Aenold, Manager, Salisbury Experiment Station. 


Ifote. The information given in this article is largely 

based on the investigational work which has been conducted 
at the Agricultural Experiment Station, Salisbury, during the 
past eighteen years. These observations are supplemented by 
those of workers in the Union of South Africa, to whom grate- 
ful acknowledgements are due. It has been written in the 
hope that, pending further locally conducted research work 
on this problem, it will serve as a guide to those who desire 
information concerning the methods which may be adopted to 
increase the stock carrying capacity of the natural pastures. 
It is hoped that the practices recommended will replace the 
haphazard methods which have been commonly followed in 
the past which, if continued, will result in the deteriora- 
tion of the pastures, loss of productivity, and their ultimate 
destruction. 

Introductory Bemarks.— The comparatively small mone- 
tary return received for animal products when they are 
exported from this Colony compel the use of feeding materials 
which are obtainable at low cost. Nature has provided an 
abundant supply of very cheap food in the natural veld ; but, 
with the exception of a few months during the rainy season, 
the feeding value of this herbage is too low to produce high 
quality exportable beef. On the one hand, therefore, we 
he,ve d market which demands a steady supply of high quality 
beef, which is obtainable only from animals which have 
received sufficient nutriment every day of their lives, and on 
the other hand, cheap natural pasturage of the required 
feeding value, available for short periods only. The bridging 
of the gap between the periods of natural abundance, by the 
provision of food of suitable quality at low cost, is thus t^en 
td' be the feeders" main probleth. The feeding of crop residues 
sblVe this problem in the case of farmers vrho cultivate 
arei^, but it is the ‘purpose of these notes to direct 
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attention to the merits of the grass crop as an economical 
source of cheap food for farm livestock, and to suggest ways 
and means for its better utilisation. 

There is a tendency among cattle owners to ignore the 
requirements of their pastures, and for these to receive scant 
consideration while the cattle are healthy and in good condi- 
tion as a result of their getting an abundance of young grass. 
In the first stages of veld deterioration the cattle may thrive 
extremely well, because they keep the grass eaten down and 
the resulting growth is all high in nutrient constituents. If 
the veld is continuously overstocked, however, the sleek condi- 
tion of the cattle will be obtained at the expense of the vitality 
of the grasses. After a few years the farmer finds that, 
although the cattle maintain their condition during the rain- 
fall period, there is not sufficient grass to carry the herd as 
far into the winter as in former years; and when a droughty 
season is experienced there is a serious shortage. Although 
short young grass is necessary for the welfare of the livestock, 
and this may be obtained on virgin veld by stocking heavily, 
if that practice is continued too long the cropping power of 
the sward is reduced, and harmful effects to the cattle will 
follow. A balanced system, in which the welfare of the grass 
receives consideration as well as that of the livestock, must 
be worked out, in order that the fullest use may be made of 
the herbage, without impairing the productivity of the sward. 

The limitations of the veld must be kept in view; and 
if it is found that the natural pastures are unable to provide 
sufficient food for the livestock within a margin of safety, 
the necessary steps must be taken to increase the supply by 
the establishment of artificial pastures or by other means. 
Although on parts of the farm which are ploughable it may 
be possible to rectify past mistakes by laying down artificial 
pastures, on those parts which cannot be ploughed, irreparable 
damage may be done by mismanagement before the true state 
of affjairs is realised. It must be remembered also that the 
best grasses for the establishment of artificial pastures are 
native to this continent — ^w^th the possible exception of 
paspalum^or vlei lands — and unlefus these pastures receive the 
attention they require to ensure their productivity and 
persistenpy# they also, will deteriorate until they piudiace 
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little more thau the veld which preceded them. It may be 
assumed, therefore, that systems of management, similar to 
those required to increase and maintain the productivity of 
natural veld, are best suited for artificial pastures also. 

Veld Management. — Although there are certain general 
principles which are applicable to all types of grasslands, it 
is impossible to lay down definite rules for veld management 
which will be applicable to the Colony as a whole; because 
the factors which influence the growth of the grass such as 
soil, rainfall, species of grass ,etc., vary so widely in different 
districts, or even on different farms, that methods will need 
to be modified to suit the various conditions. Nevertheless, 
in all qaaes the object will be the same, viz., to make the best 
use o( thee^ herbage, and to maintain and, when possible, 
increase tibe productivity of the sward. 

In order that the correct methods of veld management 
may be evolved, it must first be realised that the grass exists 
primarily for itself, and not for the benefit of the farm stock, 
locusts, army worms and other natural enemies. Neverthe- 
less, like all other forms of Nature, it plays its part and makes 
its contribution to the welfare of the whole. The natural 
veld consists of numerous kinds of grass, as well as a number 
of other plants, and these “differ in their degree of usefulness. 
Among them are certain species which are more highly valued 
than the others, because their foliage is more palatable to 
farm animals and it is produced in larger quantities than that 
of some of the other species. It behoves all graziers to 
ascertain which of the many kinds of grass comprising their 
veld are the most productive and palatable, and to take pre- 
cautions to prevent them from being destroyed by mis-manage- 
ment. The veld may be regarded as a mixture of several 
kiuds of crops and weeds. The requirements of each of these 
crops differ somewhat from those of the others. Continuous 
competition for soil nutrients, moisture, space, sunlight, etc., 
takes place between the various members of the plant popula- 
tion ; and when changes are made which are beneficial to the 
development and propagation of certain groups of these 
plants, tiie other groups will usually be adversely affected, 
for instance, during seasons in which the rainfall is above 
nomal, tibe ^11 robust grasses are favoured, but their dwarf 
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competitors are not benefited to the same extent^ and may, 
indeed, receive a setback. Similarly, light grazing encourages 
the growth and propagation of the tall, seed-producing 
grasses, while moderate stocking and mowing favours the 
dwarf and creeping kinds. By means of grazing, mowing, 
cultivating and applying manures, using the herbage or 
refraining from using or burning it, changes in the proportion 
of the various species of plants comprising the sward can be 
brought about. Whether the changes effected will be found 
advantageous or not, will depend on whether these mbchods 
find their proper place and proportion in the system of 
management. 

The lifetime of the grass plants varies greatly among the 
different species. The ‘"annuals'’ exist for a few months only, 
others live for a few years. The veld grasses may be roughly 
divided into three classes according to their method of repro- 
duction, viz , ; (1) Those which depend entirely on seed. (2) 
Bunched or tufted species which produce seed in greater or 
lesser quantities but which also reproduce themselves by 
means of short underground off-shoots. (3) Those which 
depend mainly on creeping runners which establish new plant- 
lets at a distance from the parent plants. Class 1. This 
includes all the annuals and some perennials. Class 2. Apart 
from the new plants which may arise from their seed, the 
species belonging to this class reproduce themselves by the 
repeated formation of new sideshoots. These reach maturity 
and die off in the course of a few years in much the same way 
as the individuals which comprise a clump of banana plants. 
Although the tufts of grass may persist for many years, the 
lifetime of the plantlets of which the tuft is composed does 
not usually exceed three or four years. Class 3. The creeping 
runners, which form the means of reproduction of this class 
of grasses, are usually found above ground; but some species 
have them below ground, while in a few kinds they are found 
both above and below the surface. With few exceptions 
grasses belonging to this group do not produce much seed. 
It includes many of our most valuable pasture grasses. As 
a rule, these are more persistent than those which belong to 
the other groups, but they are migratory. In the natural 
sward the old plants weaken and are ousted by younger plants 
which are usually of another species; but the creeping 
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raaaers extend in all directions and establish new plants as 
they proceed, and in that way the reproduction of the species 
continues. It will be seen therefore that, although some 
species live longer than others, none of the grass plants live 
for more than a few years, and this must be taken into account 
when the system of management is planned. It is obvious 
that it will be necessary to allow for periods during which 
the energy of the plants may be directed towards the pro- 
pagation of their kind. 

It must be realised that the grass plants cannot maintain 
their vitality and productivity unless growth takes place 
underneath the surface of the ground as well as above it. The 
root system needs to be extended, the worn out parts must be 
renewed, and the materials for this additional growth have 
to be “manufactured” in the leafy parts of the plant. 
Furthermore, when defoliation is severe, the plants have, 
perforce, to use reserve material from their roots to make new 
leafy growth. It is self-evident, therefore, that when the new 
growth is repeatedly removed at short intervals, the roots 
cannot be adequately nourished, and if the practice is 
continued the root system will eventually be starved and the 
whole plant destroyed. 

When farm livesto,ck are allowed to graze the veld 
without control they will graze ofE the sweetest and most 
palatable grasses at more frequent intervals than the less 
palatable ones; and, unless the veld is understocked, the best 
kinds will be heavily handicapped in their struggle against 
their aggressive but less valuable neighbours. By controlling 
the grazing a larger proportion of the total herbage can be 
made use of, competition between the best and the second-best 
species can be equalised, and in some areas the productivity 
of the veld can be considerably increased. 

The intensity of the grazing cannot be controlled effec- 
tively until the farm has been divided into camps. The size 
and number of camps wUl be governed by such factors as the 
value of the land, financial position of the farmer and also 
the o^ss'of cattle kept. In some areas it may be found that 
the gnuu types on the farm vary from place to place, and in 
such .a case the camps should be arranged, as far as 
' j^lactioaMe, 90 that the different types occupy anparate camps. 
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Due regard must be paid, of course, to the provision of 
drinking places and shelter from cold winds. Everything 
possible should be done to facilitate the adoption of measures 
of grazing control best suited to each type of veld or each 
dominant type of grass. 

The pastures may then be divided into three main groups. 

(1) Areas which will be grazed during the summer 
months. 

(2) Areas whose herbage will be mown off and preserved 
for winter use. 

(3) Areas which are being recuperated by ‘‘resting,” or 
are being laid down to artificial pastures. 

In some districts there will be areas where the grasses are 
winter palatable, and these may be reserved for use at that 
time of the year. The proportion of vlei pasture to hill 
pasture will also exert considerable influence on the system 
of grazing control. A rotational system should be arranged, 
in which, so far as it is practicable to do so, the various 
summer treatments will be applied to all the different areas in 
successive seasons. Hence areas which are grazed during the 
summer in one year should, when possible, be reserved for 
hay during the next season, and periodically the pastures 
should be allowed to rest throughout the summer without 
being grazed at all until after the grasses have produced seed 
and this has fallen to the ground. In practice, modifications 
of this three-course rotational scheme would probably need to 
be made, e,g., stony land could not be mown for hay, but in 
the first year it could be grazed in the early summer and again 
in the autumn, in the second year it could be grazed during 
mid-summer and winter, and the following year allowed a 
complete rest if necessary until the grasses had produced and 
shed their seed. On some farms it might be found necessary 
to mow the same areas for two or more years in succession, 
and so on ; but a rotational system could be evolved in which 
the grasses would be grazed or mown at different periods in 
successive years, and at suitable intervals a summer resting 
period would be provided for the purpose of allowing the 
grasses to propagate themselves, colonise bare spaces, and 
replace old worn out plants with young, rigorous seedlings or 
plantleis according to their method of propagation. 
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The type of veld will determine the length of the grazing 
and mowing period between complete summer rests which can 
be most economically employed. It is thought that veld which 
consists mainly of palatable, tall, seeding species, will need 
to be rested every third or fourth season when it is desired to^ 
retain these species, but the quality of the herbage on parts 
of the veld on which unpalatable, tall, stemmy, free-seeding 
grasses predominate may be improved by mowing at the time 
when these grasses are flowering. The mower should be set 
high, so that a comparatively small amount only, of the 
creeping, and leafy types of grass is removed. The “after- 
math’’ is then grazed off during the early winter months. By 
this means the leafy types are partially rested every year ; the 
removal of the tall grass lets in the sunlight to the dwarf 
species and enables them to flourish and propagate their kind. 
On the other hand the stemmy and less valuable grasses are 
prevented from seeding, and the proportion of these in the 
sward is gradually reduced. A farmer who mowed and grazed 
his veld in the manner described informed the writer that the 
association of grasses comprising those areas was entirely 
changed in the course of a few years, and its stock carrying 
capacity was doubled. Veld in which the creeping grasses 
predominate will maintain its vitality for a somewhat longer 
period than that which consists of seeding species, provided 
that it is not summer-grazed too severely in the meantime. 

Swards which consist mainly of the couch grasses 
which spread by underground runners, can be rejuvenated by 
loosening the soil with a plough or other suitable implement 
during the early part of the rainy season. The entrance of 
air into the soil will promote bacterial activity and this will 
release plant nutrients which have hitherto remained locked 
up in the old root systems. The new shoots and roots which 
follow will make use of this released fertility and a 
rejuvenated pasture will result. 

Experiments conducted at Potchefstroom, in the Western 
Transvaal, showed that grazing veld during the winter months 
after a complete summer rest had a beneficial effect on the 
germination of the seed in the following season ; and it appears^ 
ihgt the tramping of the cattle helped to cover the seed* Then, 
by refraining from grazing until well after mid-summer, the 
seedling grasses were enabled to become firmly rooted before 
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encountering the depressing effect of defoliation. In this 
Colony the seed of many of the grasses ripens and falls in the 
latter part of the month of February, and some of it germi- 
nates during March and April. In seasons in which the rain 
continues until April, a small proportion of these grass 
seedlings develop a root system which is large enough to 
enable them to battle against the drought and heat of the 
period which intervenes between the seasonal rains. A part 
of the seed crop remains dormant until the next season, and 
the plantlets which result have a better chance of surviving 
than those which germinate at the end of the rainfall season. 
The seed crop of a number of species is immature when it 
leaves the parent plants and portions of it mature at varying 
intervals over a period of several years. Hence the portion 
which reaches maturity within a few months of the time it 
is shed, germinates as soon as favourable climatic conditions 
arrive, but the other portion will not mature until one, two, 
three or more years have passed, and in this way separate 
germinations from the same crop of seed will be spread over 
several successive seasons. In other species the seed is 
enveloped in tough coverings which have to be partially worn 
off by abrasion in the sand before the moisture which promotes 
germination can gain access to the seed. The seeds of other 
species are equipped with bristles and awns whose function is 
to bury the seed in the ground. By these and other means 
nature has provided against the possibility of her efforts being 
rendered entirely unfruitful through a single simultaneous 
germination of seedlings encountering unfavourable climatic 
conditions, an invasion by insect pests or other adverse events. 
In their efforts to rejuvenate the sward, the grasses have 
several difficulties to contend with, among these are the 
various fungi which attack the seed heads, e.//., smut and 
ergot; chewing and sucking insects which destroy the half ripe 
seeds, grain eating birds, termites, rodents and other livestock 
which devour the ripened grain. With so many enemies to 
battle against, it is apparent that the grasses should receive 
attention and assistance from those who benefit from their 
products, and it behoves every pastoralist tb examine his 
management methods, to observe their effect oh the composi- 
tioh and density of the sward, and decide whether his actions 
are those of a friend or a foe of the veld. 
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. ' Unless the farm is much understocked, it will be advisable 

to practise short period grazing on the summer pasture areas 
in order that the evil effects of the selective grazing of 
patches of the most palatable grasses may be avoided. Investi- 
gational work that has been conducted at institutions in the 
Union of South Africa has shown that an interval of about 
two months between defoliations is reqtiired by the majority 
of the hill types of veld grasses in order that they may 
recover from the effects of being cut down during the summer 
growth period. This indicates that the grazing camp should 
be temporarily divided into comparatively small areas which 
can be completely grazed down within a few days, after which 
the livestock should be moved to another area, and so on. 
These areas should not be grazed again until a period of 
approximately two months has elapsed. In practice it might 
not be found possible to adhere very closely to this two 
monthly system of grazing, but the harmful effects of short- 
interval grazings must not be lost sight of. It is thought that 
the recently introduced method of fencing with electrified wire 
may prove to be of considerable value to farmers by enabling 
them to make temporary enclosures for a small cash outlay. 

If patches of coarse grass are left ungrazed, these should 
be mown off as soon as the animals are moved to a new area, 
in order that the unpalatable species may be prevented from 
seeding and that the young growth which follows will be 
accessible to the cattle when they return to graze that area 
again. 

Of all the troublesome grasses of the veld, Sporobolus 
pyramidalis, or Oatstail, is the most aggressive. It spreads 
rapidly on land which is much tramped and overgrazed, and 
in extreme cases it completely ousts the more valuable species. 
On moderately grazed veld it is found along the cattle tracks, 
around termite mounds, etc. Its foliage is tough, and is not 
readily eaten by cattle when other grasses are available, so 
that diiring the sumhier months it flourishes unchecked, and 
izpoduees numerous seed heads which contain a large amount 
eff virile seed. The mature seed is very palataUe to cattle 
and they eat it greedily, but a proportion of this seed is not 
i^Eig(»ted and it is distributed wherever the cattle go, resulting 
^ estahlishment of the grass wherever snitnHe conditions 
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Although, it produces green growth both earlier and later 
in the season than the common veld species and is appreciated 
by cattle at these times its foliage is not very nutritious, and 
most farmers consider that it possesses little value as grazing 
and is therefore an undesirable species. The best way to 
prevent it from spreading is to mow it before the seed ripens. 
Two or three cuttings during the course of the season may be 
found necessary, because its growth continues over a long 
period and successive crops of seed heads appear. Where the 
sward consists almost entirely of sporobolus it may be found 
possible to keep it down by grazing with livestock, but care 
should be taken not to spread it on the clean veld by means 
of cattle which have recently eaten the seed. There are 
indications on the grass plots at the Salisbury Experiment 
Station that sporobolus cannot establish itself in competition 
with other pasture grasses when they are in thrifty condition, 
and the sward forms a reasonably dense covering over the soil. 
The weakening of the other grasses through tramping, over- 
grazing, termite attack, etc., creates conditions suitable for 
sporobolus to obtain a place in the sward. 

Preserving Fodder lor Winter Use. — The necessity for pre- 
serving fodder for use during the winter and early spring 
months is recognised by the majority of cattle owners, but 
many fail to make provision for a protracted winter and few 
gather all the available grass during seasons of plenty with 
a view to keeping some for use during a future season of 
scarcity. 

Young grass is much more nutritious than old grass, and 
for that reason it should be cut as early as possible or it will 
have little value as feed. On the other hand, it is necessary 
to delay cutting until the sward will yield enough fodder to 
more than compensate for the expense involved. In order to 
obtain the requisite quantity and quality it has been found 
that the grass should be cut when it is in the flowering stage ; 
and, in most species, this occurs during the latter part of 
January and early in February. Some farmers affirm that it 
is impossible to make hay at that time of the year because 
of the inclemency of the weather. In this Colony there are 
few seasons in which the wet weather is so continuous as to 
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render hay-making entirely impossible, but there is alsO' 
the difficulty of protecting the hay stacks from rain, fire^ 
termites, etc. 

The labour required to build suitable barns, or even to 
build and thatch stacks effectively, is not readily available 
on the majority of the farms in this Colony; and it would 
appear that the preservation of the grass as silage might be 
found the more economical method for that portion of the 
pasture which it is intended to preserve for more than a few 
months. Although, when the sun shines, dry grass as hay 
can be gathered and stacked with somewhat less expenditure 
for labour than can ‘Vet^’ grass as silage, there are advan- 
tages in silage, the making of which should not be overlooked, 
€.g. (1) silage-making is less dependent on weather conditions 
tnan hay-making, and this permits of the gathering of the 
grass crop while it is young and nutritious, with the certainty 
that it can be safely stored for an indefinite period. (2) It 
requires less skill to dig or scoop holes in the ground, and 
after they are filled to cover the fodder with earth to protect 
it from nature^s destructive elements, than is required to build 
sheds or even stacks which can be efficiently thatched to 
provide complete protection. For this reason the silage 
method of preserving grass which is cut early, or is to be kept 
until the following season, ipay be found to be more econo- 
mical than its preservation as hay, when the work has to bo 
performed by unskilled labour. (3) When there is difficulty 
in providing sufficient water for the livestock, silage will help 
to solve the problem, because the grass silage made from each 
acre will provide from 800 to 600 gallons of water. On most 
farms there will be reasons for making both silage and hay. 

Trials recently conducted in Natal have shown that in 
sunny weather it is possible to cut, gather the wilted material, 
and pack it into loose bales within the space of a few hours. 
The bales are stacked with air spaces between, and temporarily 
roofed until the curing processes are completed. By this 
means, hay which contains a high proportion of protein can be 
bbiained, and it has a feeding value which is high enough 
to maintain cattle in fairly good condition throughout the 
Vfinter months; without the addition of concentrates. Another 
moihod of curing hay during protracted spells of wet weather 
is by l^e use of tripods made of light poles about six feet high. 
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Cross-bars of about tbe same length placed horizontally, 18 
inches from the ground, keep the slanting legs rigid; and one 
or two hoops of wire between the cross-bars and the top may 
be found necessary when short material is being handled, to 
prevent it from falling between the legs. The wilted grass is 
placed around the tripod to form a small stack with a hollow 
centre. The ventilation of the stack will be improved if the 
horizontal cross-piece project about 18 inches beyond the 
tripod legs to keep the material off the ground at those points 
and so facilitate the entrance of air to the centre of the stack. 
Sufficient ventilation is thus provided to prevent injurious 
heating, and although rain may penetrate for several inches 
into the material, the support afforded by the tripod prevents 
the wet grass from settling too closely, and it soon dries again 
after the storm has passed. It is seen, therefore, that farmers 
who wish to preserve their surplus grass while its feeding 
value is high, have a number of methods to choose from. 
Furthermore, the crop of grass which follows the mid-summer 
hay crop will be more nutritious than that of the whole 
season’s growth, and will be of great value for autumn 
pasturage. In addition to the hay which is cut at mid- 
summer, high quality hay can be obtained by closely grazing 
the veld during the early summer, and then reserving the 
grass until the autumn, when it can be converted into hay, 
and there is little likelihood of rain interfering with the work. 
Vlei pastures are particularly useful for winter and early 
spring grazing, but during the summer months the cattle 
prefer the sweeter grasses found on the hills, and the growth 
on the vleis is left to become coarse and unpalatable. In such 
cases the removal of the coarse growth during the late 
sximmer, even if it can only be used as bedding, is worth the 
trouble, because the autumn growth of new grass will be made 
accessible to the livestock, and will provide nutritious food 
at a time of the year when the pastures on the hills are rapidly 
losing their productivity and nutritive value. 

It is apparent, therefore, that the mowing machine can 
be of great assistance in the management and utilisation 
of pastures. It can be used for three purposes, namely : (1) 
to enable the storage of surplus fodder for future use; (2) to 
facilitate the removal of growth which, if allowed to remain, 
i^ould become coarse and valueless as fodder, and also render 
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ralbsequent young nutritious growth inaccessible to the live- 
stock, except in adulteration with old grass; (3) it can be 
employed to ofE-set the evil effects of selective grazing by the 
livestock. By cutting down the coarse grasses, weeds, etc., 
their growth and seed production may be retarded ; they then 
receive a check to their development comparable with that 
imposed on the palatable grasses which have been grazed 
down. By this means the best grasses can be assisted in their 
struggle with the less valuable members of the sward. 

Orafli Burning. — The devastation caused by uncontrollable 
grass fires which sweep across the veld during the rainless 
winter and spring months is apparent to all observant persons, 
ana it is not necessary to reiterates here, the warnings 
frequently given about this phase of the question. Although 
it is a bad master, fire can be made to serve useful purposes 
in veld management, chiefly for removing surplus old grass 
which would definitely prevent access by the livestock to the 
new growth, and as a means of checking the vitality of 
grasses whose growth becomes wiry and unpalatable early in 
the season. 

When the veld consists almost entirely of winter palatable 
grasses, such as the Urochloas and Panicums, and the live- 
stock are numerous enough to^consume the greater part of the 
growth, burning may never be necessary. On the other hand, 
when the veld is comprised of tall Hhatch grass^’ types, whose 
growth has matured unchecked by grazing animals or the 
mowing machine, the only practicable method of restoring its 
value for pasture is by burning off the useless coarse growth. 
Between these two extremes there are numerous gradations in 
types of veld, in which sweet and sour, fine and coarse species 
are mixed in different proportions. When the bulk of the 
growth has already been removed by the mower or the grazing 
animals, there is nothing to be gained by burning the grass 
which remains, because it forms a very valuable protective 
blanket for the spil, which reduces the drying effects of sun 
and the eroding power of heavy rain, but it does 

hpt prevent access byi the livestock to the new growth* In 
genoralf^ therefore, when! the area which has been gmzed down 
jl^ tbo livestock exceeds 50 per cent, of the* total, burning the 
: is not advisable), excepting perhaps when steps can 
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be taken to restrict the fire to the ungrazed areas. When 
more than half of the veld is covered by grasses which are 
coarse, sour or unpalatable to livestock for any other reason, 
the stock-carrying capacity of the area will be reduced if tho 
useless material is not removed. Whether it will be advan- 
tageous to burn or not, will depend on such factors as the 
type of veld, the number of stock to be grazed, whether it 
was burned in the previous season and whether it is desired 
to rest the veld to allow the grasses to produce seed. 

In addition to its employment for the removal of useless 
material, fire can be used for the suppression of undesirable 
forms of vegetation. Nearly all kinds of grass are palatable 
to livestock in the early summer, but their growth is so rapid 
during the rainy season that the livestock are unable to eat 
it all, hence they graze only on the patches which contain the 
succulent kinds, leaving the less palatable grasses to grow 
unchecked. If this is allowed to continue for a number of 
years it may eventually result in the elimination of the more 
valuable species and the propagation of those kinds which 
quickly become tough and wiry. Much can be done to check 
the increase of the wiry grasses by burning the patches with 
heavy growth,, but leaving the grazed patches un burned. To 
accomplish this, the firing must be done when conditions are 
favourable, such as during a calm evening, or a few hours 
after rain has fallen, when the short grass will not burn. Thus 
the useless old grass may be removed, but the protective cover 
on the grazed areas will be retained. The young growth of 
the wiry species which later appears on the burnt areas will 
be eaten down closely, while that on the unburnt patches will 
be less severely grazed. In this way the patches which are 
left ungrazed in the previous season may be made to contri- 
bute towards the grazing during the next season, wiiile those 
of sweet grasses, which were overgrazed before, will have a 
better chance to make normal growth, and recover some- 
what from the effect of previous maltreatment. The close 
cropping of the young growth of the i^iry species reduces their 
vigour, production of seed, and ability to compete with the 
other grasses;: but the full benefit to be derived from this 
method of veld treatment will not accrue unless it is combined 
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with periodical resting to allow the sweet grasses to produce 
seed, and by this means spread to the areas previously 
occupied by the less valuable species. 

» In certain bush veld areas in parts of the Union of South 
Africa it has been observed that withholding fire, in conjunc- 
tion with overstocking, has resulted in a large increase in 
the number of thorn bushes, and the consequent ousting of 
the pasture grasses. The increase of thorn bush is believed 
to be due to this overgrazing combined with the absence of 
fires; and it is thought that on veld of that type the most 
economical way to prevent thorn bush from spreading is to 
refrain from grazing for a season or two, and to fire the result- 
ing growth of grass when the conditions are such that a 
maximum amount of heat will be generated and by that means 
destroy as many thorn bushes as possible. In this Colony, 
however, where labour can be obtained at comparatively cheap 
rates, it might be found more economical to grub up the trees 
rather than to forego the grazing for two seasons, and then 
only effecting a partial destruction of all but the smallest 
bushes. 

At Cedara in Natal, carefully conducted experiments 
showed that periodical burning of the veld was necessary to 
ensure the vigour and dominance of the most useful natural 
grass found in that locality,' namely, red grass, or Theme^a 
tnandra^ var. Burchelli. It was found that when fire was 
withheld for more than two seasons, other less valuable grasses 
made their appearance. The average annual rainfall at 
Cedara is 36 inches, and it is spread over a considerably longer 
period than the rainfall in this Colony, excepting for the 
mountainous parts along the Eastern Border, and, so far as 
this Colony is concerned, it is only in those districts that the 
Cedara results are likely to be applicable. Climatic conditions 
over the greater part of Southern Rhodesia are more similar 
to those of the Western Transvaal than those of Natal. 
Investigations conducted at Potchefstroom into the effect of 
burning the whole of the veld each year for a period of six 
3^ears showed that it caused an increase in the proportion of 
bare ground from 6 to 46 per cent.*; also the wiry species of 
grass increased, and there was a proportionate decrease in the 
l^aiatable species. The effect was equally harmful, whether 
|»^ing vras done in June or whether it was delayed until 
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September in eacli year. These results indicate that the Rho- 
•desian species of Themeda and other palatable grasses are 
not likely to be benefited by annual burning; and further- 
more, that it is most important to take adequate precautions 
to prevent the indiscriminate firing of the veld, and that this 
should only be allowed when here is a definite purpose in view. 

ApplicationB of Chemical Fertilisers to Veld. — The yield of 
veld herbage may be increased by applications of fertilisers. 
Those which supply nitrogen are the most effective; but, as 
a general rule, the increase of fodder obtained does not justify 
the exj)ense involved, exce])t perhaps, for dairy farmers or 
others who obtain relatively high prices for their products. 
It is obvious that the fertiliser falls on the weeds as well as on 
the useful species in the sward, and although certain members 
of the veld flora do not respond to the increased fertility on 
certain types of veld, some of the unpalatable weeds and 
grasses are benefited by the fertiliser, e.ff., Mexican marigold, 
Sporoholvs spp. These flourish, unchecked by the livestock, 
while the vigour of the more nutritious and palatable species 
IS depressed through defoliation by the grazing animals. For 
these reasons applications of fertiliser to the natural veld 
should only be made on an experimental scale at first. If the 
resulting growth is found to justify larger applications, they 
can then be made to areas which are found to give the largest 
response. The results of experiments conducted on a large 
scale indicate that profitable returns will usually only be 
obtained from areas on which the grass population consists 
very largely of palatable species. 

From the information given it will be possible to 
formulate schemes for the management of pastures and the 
preservation of their fodder, which will enable cattle owners 
to maintain their herds in good condition throughout the year, 
nnd only those which are to be finished off for slaughter will 
need supplementary feeding. 
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Summary of the Game Laws 
of Southern Rhodesia 

AS AT Ist MAY, 1939. 


Owing to changes which have been effected in the Game 
Laws and in consequence of requests for information, the 
following is published in a summarised form : — 

CLOSE SEASONS for game are: — 

(1) Ordinary Game (exclusive of duck and geese) — 

Throughout the Colony from 1st October to 3()th 

April. 

All ducks and geese — 

Throughout the Colony Ist May to 3l8t October. 

(2) Special Game — 

Throughout the Colony from Ist December to 
30th June. 

DEFINITIONS. 

Ordinary Game, — Duiker, steinbuck, Sharpe’s steinbuck 
(locally known as giysbok), klipspringer, warthog, gnu or 
wildebeeste, francolin (including pheasant and partridge), 
sand grouse (Namaqua partridge), Indian partridge or Chikor, 
guinea-fowl, all duck and geese. 

Special Game. — ^Buffalo, zebra, reedbuck, bushbuck, 
koodoo, sable, waterbuck, lechwe, pookoo, impala, tsessabe (in 
the native districts of Sebungwe, Lomagundi, Wankie, Insiza, 
Belingwe, Chibi and Gwanda only), Lichtenstein’s harte- 
beest (in the native districts of Ndanga and Bikita only). 

’Royal Game. — Elephant (only those with tusks exceeding 
11 lbs. in weight each), rhinoceros, giraffe, eland, roan, gems- 
huck, inyala, situtunga, hippopotamus, Lichtenstein’s harte- 
beest (in all native districts except Ndanga and Bikita), 
taes^be (in all native districts except Sebungwe, Lomagundi, 
Wankie, Belingwe, Insiza, Chibi and Gwanda), ostrich, rooi 
rfr Gape hartebeeste. 
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The following birds and animals are protected throughout 
the Colony. 

(1) All spec ies of storks {PJataledae Ciconiiddey Scopidae 
and Ephippiorhynchus (Saddle billed stork). 

(2) Noruiann’s ])ratin(K)le {Glareola melanoptera), 

(3) All species of (Egrets (Ilerodias) and the (tattle egret 

or tick bird {TJuhnlcvs 

(4) Wattled starling {Dilophus carunculatus), 

(5) The dikkops {Oedicnemua) and all species of plover 
[Charadriidae). 

(C) All species of cranes (Gruidae). 

(7) All species of owls (Strigulae and Bubonidae). 

(8) The standard- winger nightjar (Cosmetornis vexiU 

larins), 

(9) All species of bee-eaters (Meropidae). 

(10) All species of rollers (Coraciidae). 

(11) The narina trogon (Hapalodervia narina), 

(12) All species of flamingoes [Phoenicopteridae), 

(13) All species of Ibis (Ihididae). 

(14) All species of Orioles {Oriolidae), 

(15) All species of sunbirds (Nectarinia, Cynnyris, 

Anthothreptes), 

(16) All species of bustard {Otidd^e) commonly known as 
pan, pauw, koorhan, knorhaan. 

(17) All species of lovebirds {Ayapornis), 

(18) All species of Hoopoes {(Jpupidae and Irrisoridde), 

(19) Ground Hornbill (Bucorvus cafer), 

(20) Secretary birds [Sagittarius serpentarins), 

(21) Lemur [Gelago crassicaudatus), 

(22) Aard Wolf. 

(23) JSTyala. 



894 


THE EHOBSSIA AGJ^CULTUBAL JOURNAL. 


(24) White rhinoceros. 

(25) Pangolin. 

(26) Elephant (in respect of specimens of which tusks 
do not exceed 11 lbs. in weight each). 

(27) Eland is protected in a portion of the Melsetter 
District until August, 1942. 

LICENCES. 

The following are the fees for game licences : — 


(a) Ordinary game licence £10 0 

(6) For a special game licence to a person 

domiciled in Southern Rhodesia 5 0 0 

(b) To a person not so domiciled 25 0 0 

(c) For a royal game licence to a person 

domiciled in Southern Rhodesia 25 0 0 

(c) To a person not so domiciled 50 0 0 

(d) For an owner’s game licence 10 0 

(e) For a sale licence 10 0 0 


An unlimited number of game of Class A may be hunted 
under an ordinary licence. 

The holder of a special game licence may hunt three head 
of each of the species mentioned in Class B and no more, or 
should he elect to hunt more than three head of any one 
species in that class, then not more than fifteen head of game 
mentioned in Class B in all. 

The number of head of royal game which may be hunted 
under a royal game licence is specified on each licence. 

An owner’s game licence entitles the holder to hunt any 
game animals (whether open season or close season and 
whether day or night) other than game protected by Proclama- 
tion. It does not entitle the holder to hunt any game birds 
except ostriches. 

A sale licence entitles the holder to sell any dead game 
Awfully taken in the Colony during the open season, but does 
hot Authorise the sale of biltong or the hides or skins of game, 
^irieh a special permit is necessary. 
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With the exception of a royal game licence, licences are 
issued by Magistrates, Civil Commissioners and Native Com- 
missioners. 

The royal game licence is issued at the discretion of the 
Minister of Agriculture and Lands. 

The shooting of game at night is prohibited, except 
where permission is granted by the Act. 

The owner or occupier of cultivated land may shoot any 
wild animal or bird actually doing damage on such land. 

Licences are not transferable and must be produced upon 
demand by any police officer. 

The holder of a licence must not hunt game or trespass 
xipon the land of another without permission of the owner or 
occupier. 

Animals may not be hunted in the Wankie, Eazuma Pan, 
Victoria Falls, Lake Alice and Gona-re-zhou Game Reserves 
or the Matopos National Park. 

The use of motor vehicles or aircraft for the purpose of 
hunting or stampeding animals and the driving or surround- 
ing of animals by means of fire are prohibited. 

The possession of any wire snare or any other device for 
the snaring and trapping of animals is an offence on private 
land without the permission of the owner. 

{Certain animals and birds, the protection of which is 
necessary or desirable in the continent of Africa, are known 
as “prescribed animals,” and a “trophy” of any prescribed 
animal is any durable portion of or anything part of or pro- 
duced from such animal, unless it shall have lost its original 
identity by a process of hona fide manufacture. 

Of prescribed animals those which are found in this 
Colony are : — 

Lemurs, aard wolf, nyola, white and black rhino- 
ceros, elephant, giraffe, pangolin, marabou, ground 
hornbill, ostrich, secretary bird, egrets and buff- 
backed heron. 
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Import into or export from the Colony of any prescribed 
animal or trophy may not take place, except at places where 
there is a customs port of entry. 

The export of any prescribed animal or trophy without 
a certificate from the Minister is prohibited. 

Trophies of ivorj or rhinoceros horn for export must be 
identified by marks prescribed by the Minister. Other trophies 
must be so described in the certificate of exj)orl as to be 
identified with as much certainty as possible. 

The selling or manufacturing from or otherwise dealing 
in any prescribed animal or trophy is prohibited, unless such 
shall have been lawfully imported into or obtained in the 
Colony. 

Prescribed animals, alive or dead, and their trophies, if 
taken unlawfully or found, belong to the Governor. 

Persons finding dead prescribed animals or trophies or 
killing such animals in defence of self or another or in error 
or by accident, unless equipped with a permit or licence, must 
report the fact at once to the nearest Government official and 
shall deliver to such official such of the trophies as may be 
required by the Governor. Payment may be made to cover 
the cost of transport of trophies to the nearest Government 
station in cases as the Governor may deem fit. 

It is unlawful for a person to possess, receive or traffic 
in any prescribed animal or trophy which is the property of 
the Governor with the intent of depriving the Governor of 
the same. 

No live game or hippopotamus tusks may be exported 
from the Colony without the written permission of the 
Minister of Agriculture and Lands. Exporters of live game 
must also obtain a certificate of health from the Chief Veteri- 
naiy Surgeon, Salisbury. 

The issue of permits for the capture or hunting of game 
for scientific or other purposes is at the discretion of the 
Minister of Agriculture and Lands, to whom application 
should be addressed by the scientific institute or zoological 
society requiring the specimens. 
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The hunting of game without licence is permitted in 
certain specified tsetse fly areas in the Wankie and Melsetter 
districts. 

Heavy penalties are provided for contravention of tlie 

Act. 

(Summarised from the “Game and Fish Preservation Act, 
1929, as amended, and from relative Government Notices 
and Proclamations.) 


and beetles take their toll 
Init 

Clea?ilines.s Aids Insect Control, 
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Rhodesia Weather Bureau. 

MARCH, 1939. 


ProiSure* — The mean barometric pressure was consider- 
ably below normal over the whole country. The lowest mean 
was at Fmtali, 2.0 mb. below. 

Temperature. Mean monthly maxima were very low,, 

varying from Fort Victoria 6.5® F. below normal to Siapleford 
2.8® F. below. Mean minima were generally about normal, 
so that the mean temperature for the country was 2 — 3® F. 
below normal. Humidity as measured by dewpoint was about 
normal. 

Bainlall. — The heavy continuous rains experienced in 
February continued into the early part of Marcli and were 
succeeded by fairly general shower conditions, which con- 
tinued to the 17th. From that date widespread precipitation 
ceased, although showers were recorded every day to the end 
of the month. The average for March was 6.8 inches, or 2.4 
inches above normal. The total from the Ist October is 39.6 
inches, a figure which has been exceeded twice — 1917/18 with 
4B.1 and 1924/25 with 45.2 inches. 

The weather generally was overcast early in the month 
and a fair amount of cloud continued through the month. 


Station. 

Inches. 

Normal. 

No. of 

Beitbridge 

0.64 

1.58 

8 

Bin dura 

9.94 

4.95 

16 

Bulawayo 

6.12 

3.31 

11 

Chipinga 

15.07 

7.91 

23 

Enkeldoorn 

3.78 

4.03 

15 

Fort Victoria 

5.25 

3.52 

17 

Owaai Siding 

10.04 

3.39 

15 

Owanda 

1.26 

3.00 

8 

Owelo 

5.37 

8.39 

14 
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Station. 

Hartley 

Inyanga 

Marandellas 

Miami 

Mount Darwin 

Mount Nuza 

Mtoko 

New Year’s Gift ... 

Nuanetsi 

I^lumtree 

Que Que 

Rusapi 

Salisbury 

Sliabani 

Sinoia 

Sipolilo 

Staple ford 

ITintali 

Victoria Falls 

Wankie 


Abercorn 

Balovale 

Broken Hill 

Fort Jameson 

Fort Roseberrv 

Isoka 

Kancbindii 

Kapiri Mposhi 

Kasaina 

Kasempa 

Livingstone 


Inches. 

Normal. 

No. of Days. 

6.24 

4.35 

16 

12.51 

5.44 

18 

9.30 

5.89 

15 

11.79 

4.77 

23 

5.39 

3.65 

15 

24.93 

9.80 

26 

5.92 

3.54 

17 

8.55 

3.74 

22 

3.61 

2.45 

16 

3.90 

2.82 

10 

7.68 

3.89 

15 

15.14 

5.06 

18 

11.82 

4.47 

. 20 

4.62 

4.05 

14 

10.83 

4.11 

18 

13.12 

4.04 

19 

23.93 

11.23 

25 

13.64 

5.23 

23 

4.39 

3.84 

18 

4.29 

3.01 

17 

8.56 



18 

6.35 

— 

12 

5.50 

— 

16 

6.51 

— 

19 

2.70 

— 

9 

13.38 

— 

21 

13.40 

— 

18 

5.85 

— 

14 

9.95 

— 

17 

3.39 

— 

10 

5.33 

— 

17 
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Station. 

Lusaka 

Mankoya 

Mazabuka 

Mkushi 

Mongu 

Mpika 

Mporokoso 

Mufulira 

Mwinilunga 

Namwala 

Ndola 

Senanga 

Sesheke 

Shiwa Ngandu 

Solwezi 


Inches. 

Normal. No. of 

8.36 

— 19 

10.54 

— 12 

7.41 

— 16 

8.75 

— 17 

13.42 

— 16 

4.33 

— 17 

7.61 

— 20 

9.39 

— 20 

5.53 

— 16 

7.97 

— 13 

5.16 

— 15 

6.96 

— 17 

5.82 

- 12 

4.99 

— 19 

6.01 

— 14 
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SOUTHERN RHODESIA 

Locust Invasion, 1923-39. 


Monthly Report No. 76. March, 1939. 


During the present season, up to the end of March, 
hoppers of the Red Locust {Nomadacris septernfasciata^ Serv.) 
have appeared in twenty-two out of the thirty-two districta 
of the Colony, namely, Sebungwe, Lomagtindi, Darwin, 
Mtoko, Mrewa, Ma^oe, Salisbury, Makoni, Inyanga, TJintali, 
Melsetter, Bikita, Charter, Victoria, Ndanga, Chibi, 
Belingwe, Gwanda, Matobo, Balaliina-Mangwe, Insiza and 
Gwelo. 

In many of the districts only small hatchings havt^ 
occurred, but the hatchings have been considerable in Darwin, 
Mrewa, Mtoko, Umtali, Bikita, Belingwe and Ndanga. 

Country in native occupation has been mainly affected 
and efforts have been concej;^trated on protecting the crops. 
The continuous rains and swollen rivers have hampered opera- 
tions, but no widespread damage has as yet been reported. 

Towards the end of March, hoppers were reported to have 
died from natural causes in two districts, but the cause of 
death has not yet been ascertained. 

A small supply of the locust bait used in the Union of 
South Africa was obtained during February for experimental 
purposes. This has been distributed to various districts wdth 
instructions in the method of use, and a request for a report 
on the results obtained. One farmer has reported very satis- 
factory results. Unfortunately, the overwhelming rains and 
the remoteness of the outbreaks have prevented any officer of 
this branch from carrying out experiments with the bait. 

Rupert W. Jack, 

Chief Entomologist. 




VETEKINAEY EEPOET. 
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Southern Rhodesia Veterinary 
Report. 

MAllCH, 1939. 

DISEASES. 

No fresh outbreaks of scheduled diseases. 

TUBERCULIN TEST. 

Fifty bulls were tested upon importation and five re-actors 
were destroyed. One hundred and one head, to be exported 
to the Belgian Congo, were tesfed at Bulawayo and there were 
seven re-actors. 


MALLEIN TEST. 

Nil. 

IMPORTATIONS. 

From the United Kingdom. — Bulls 9. 

From the T^nion of South Africa. — Bulls 49, sheej) l,84-h 
pigs 1. 

From the Bechuanaland Protectorate. — Sheep 78»4. 
EXPORTATIONS. 

To the Union of South Africa. — Oxen 43. 

To the Belgian Congo, — Bulls 49, cows 54. 

To Portuguese East Africa. — Cows 12, oxen 20, goats 40. 
To the Bechuanaland Protectorate. — Goats 13. 

EXPORTATIONS— MISCELLANEOUS. 

To the United Kingdom. — Chilled beef quarters, 3,945; 
frozen boneless beef quarters, 594; brains, 56 lbs.; pancreas, 
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66 lbs.; tongues, 6,384 lbs.; livers, 17,554 lbs.; hearts, 
4,499 lbs. ; tails, 2,627 lbs. ; skirts, 2,756 lbs. 

To Northern Rhodesia. — Nil. 

To the Belgian Congo. — Beef carcases, 125; offal, 573 lbs. 
To the Union of South Africa. — Corned beef, 68,762 lbs. 
To Bechuanaland Protectorate. — Corned beef, 10,080 lbs. 
To Basutoland. — Corned beef, 360 lbs. 

S. A. Myhill, 

Chief Veterinary Surgeon. 



DEFABTUENXA.L BULLETINS. 
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Departmental Bulletins. 


The following Bulletini are available for distribution at 8d. per copy. 
Application should be made to the Editor, Department of Agriculture, 
•Salisbury, and remittances must accompany orders. 


N.B, — The date the article appeared in the Journal is indicated in abbre- 
viated form before the number, e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


7/25. 

No. 

545. 

5/27. 

No, 

643. 

12/27. 

No. 

663. 

2/28. 

No. 

674. 

3/28. 

No. 

681. 

•6/28. 

No. 

695. 

y/ 28 . 

No. 

705. 

10/28. 

No. 

710. 

3/29. 

No. 

727. 

3/29. 

No. 

732. 

7/29. 

No. 

743. 

9/29. 

No. 

761. 

10/29. 

No. 

768. 

1/30. 

No, 

768. 

3/30. 

No. 

776. 

11/30, 

No. 

797. 

1/31. 

No. 

802. 


AGRICULTURE AND CROPS. 

Artificial or Synthetic Farmyard Manure, by H. G. 
Mundy, Dip.Agric., F.L.S. 

Noxious Weeds in Southern Rhodesia, by F. Eyles, 
Botanist. 

The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

Top Dre.ssing of Maize against Stalk Borer, by H. C. 
Arnold. 

The Sunflower (Helianthus Animus) (Revised), by S. D. 
Timson, M.C., Dip.Agric. 

The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlin, Assistant Agriculturist. 
Monthly Reminders for the Farming Year, by the 
Division of the Chief Agricult uri.st. 

Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

Two Common Disea.ses of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Bond.), A.I.C.T.A. 

Sunn Hemp, by S. D. Timson, M.C., Dip.Agric. 

The Sweet Potato, bv S, D. Timson, M.C., Dip.Asrric. 
(Wye). ‘ H *5 

Instructions for Taking Soil Samples. Issued by the 
Division of Chemistry. 

The Ground Nut (Arachis hypogaea), by S. D. Timson. 
M.C., Dip.Agric. (Wye). 

Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

Green Manuring: An Essential Practice in Rhodesian 
Farming, by H. G. Mundy, Dip.Agric. (Wye), F.L.S., 
Chief Agriculturist. 

Witch Weed, by S. D. Timson, M.C., Inter.B.Sc. 
(Agric.) London., Dip.Agric (Wye), Assistant Agricul- 
turist, 



THE EHODESIA AGEICXJLTUEAL JOTJEHAL. 


408 


3/31. 

No. 

815. 

4/31. 

No 

816. 

5/31. 

No. 

822. 

9/31. 

No. 

826. 

10/31. 

No. 

831. 

11/31. 

No. 

836. 

12/31. 

No. 

837. 

6/32. 

No. 

855. 

8/32. 

No. 

859. 

2/33. 

No 

878. 

11/34. 

No. 

936. 

10/35. 

No. 

970. 

11/35. 

No. 

972. 

6/36. 

No. 

992. 

4/37. 

No. 

1022. 

10/37. 

No. 

1046. 

10/38. 

No. 

1084. 

2/39. 

No. 

1101. 

7/27. 

No 

649. 

4/28. 

JNo. 

683. 

7/29. 

No. 

745. 

7/30. 

No. 

789. 

9/31. 

No. 

830. 

10/32. 

No. 

864. 


New Strains of Oats for Southern Rhodesia, by H. G. 
Arnold, Manager, Agricultural Experiment Station, 
Salisbury. 

Preliminary List of the more Common Grasses of 
Southern Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

The Potato, by S. D. Timson, M.C., Dip.Agric. (Wye). 

Veld Grass Silage: A Feature in Rhodesian Pasture 
Management, by H. G. Mundy, Dip.Agric. (Wye), 
F.L.S., Chief, Division of Plant Industry. 

Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

Twenty-one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

Witchweed, by S. D. Timson, M.C. Dip.Agric. (Wye), 
Assistant Agriculturist. 

Rhodes Grass for the Southern Rhodesian Tobacco 
Grower, by African Explosives and Industries, Ltd. 

Notes on Witchweed, by S. D. Timson, M.C., Dip.Agric. 
(Wye), Assistant Agriculturist. 

Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

Smut Diseases of Wheat in Southern Rhodesia, by G. M. 
Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney. 

Green Manuring: Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

Improved Pastures, by S. D. Timson, M.C., Assistant 
Agriculturist. 

Grass Silage, by H. C. Arnold, Manager, Salisbury 
Experiment Station 

REPORTS ON CROP EXPERIMENTS. 

Annual Report of Experiments, 1925-26, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 
Manager. 

Annual Report of Experiments, 1926-27, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 
Station Manager. 

Salisbury Agricultural Experiment Station Annual 
Report, 1927-28, by H. C. Arnold. 

Agricultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C. Arnold. 

Salisbury Agricultural Experiment Station, Annual 
Report, 1929-30, by H, 0. Arnold, Manager. 

Annual Report, 1930-31 : Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 
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6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Timson, M.C., Dip.Agric. (Wye), 
Assistant Agriculturist. 

9/35. No 965 Salisbury Agricultural Experiment Station Annual 

Report, 1933-34, by H. C. Arnold, Manager. 


TOBACCO. 

8/26. No. 605. Flue curing Tobacco Barns, Bulking and Grading Sheds, 
by P. II. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

9/26. No. 615. The Culture of Virginia Tobacco in Southern Rhodesia: 
Field Management, by D. D. Brown. 

5/27. No. 641. The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

6/27. No 644. Tobacco Baling Boxes, by B. G. Gnndry, Irrigation 
Branch. 

9/27. No. 653 The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc (Lond.), A.I C.T.A. (Trinidad) 

11/27. No 661. Flue curing Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry 

1/28. No. 665 Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc , A.I C.T.A. 

12/28. No, 715 Turkish Tobacco Culture in Southern Rhodesia, by 
D D. Brown, Chief Tobacco Expert. 

3/29. No. 728. Suggested Crop Rotations for Tobacco Growers, by 
I). D. Brown, Chief Tobacco Expert. 

4/29 No. 734 Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Lond.), A.I.C.T.A., Chief Botanist and Mycologist. 
9/29. No. 753. Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond.), A.I. C.T.A., Chief Botanist 
and Mycologist. 

2/30. No. 771. Dark Fire-cured Tobacco: Field Operations, by D. D. 
Brown, Chief Tobacco Expert. 

3/30. No 774. Dark Fire-cured Tobacco: Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc, (Lend ), A. I. C.T.A., Plant Pathologist, 
3/31. No. 812. Selection of Tobacco Seed Plants, by H. F. Ellis, M.Sc., 
B.S, (Agric.), Tobacco Adviser. 

11/31. No. 835. Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

3/32. No. 846. Leaf Curl in Tobacco, by Dr. H. H. Storey. 

3/33. No. 885. Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D, Brown, 
Chief Tobacco Officer. 

8/36. No. 996. The “Gundry” Tobacco Furuace, by B. G. Gundry, 
A.I.Meeh.E. 
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12/36. No. 1009. 
4/37. No. 1025. 

6/37. No. 1026. 
8/37. No. 1039. 
1/38. No. 1054. 
3/38. No. 1063. 

5/38. No. 1070. 

6/38. No. 1072. 


Tobacco Research on the Trelawney Station 1935-36 
Season. 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A., D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 
B.Sc., Biologist, Trelawney Tobacco Research Station. 

Some Tobacco Pests that can be serious, by M. C. Mossop, 
M.Sc., Entomologist, Department of Agriculture. 

Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhodesia, by G. M. Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witchweed on Tobacco Roots (Htriga orohavchoideSf 
Benth.), by Chas. K. Brain, M.A., D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31.st December, 1937, by Chas. K. Brain, M.A., 
D.Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 


1/27. 

No. 

624. 

1/31. 

No. 

801. 

10/32. 

No. 

863. 

12/32. 

No. 

871. 

4/33. 

No. 

887. 

9/33. 

No. 

903. 

12/33. 

No. 

907. 

1/34. 

No. 

909. 

2/34. 

No. 

912. 

4/34. 

No. 

916. 


LIVE STOCK 

The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsettcr District, by J. C. 
Kruger, Pa^t-time Sheep Adviser in the Mel setter 
District. 

Piggeries, by B. G. Gundry, A I.Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr. A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

The Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian ; Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc., Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Overseas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 

Cowpea Hay in the Ration for Bacon Pigs, by C. A. 
Murray, M.Sc. (Agric.), Lecturer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station. 
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6/34. No. 924. Raising Dairy Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry Officer, Matopo School of Agriculture and 
Expel imcnt Station, Rhodes Matopo Estate. 

1/36. No. 943. Cattle Improvement and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Cliiefly as regards Ranching Cattle, by Dr. A. E, 
Roniyii, Chief Animal Husbandry Officer. 

1/35. No. 945 A Home made Cow Stanchion, by Major R. R. 
Sharp, Whinburn, Redbank. 

3/35 No 946 Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M Sc. (Agric.), Senior Animal Hus- 
bandry Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35. No 952 Annual Iteport of the Chief Animal Husbandry Officer 
for the year ending 31st December, 1934, by A. E. 
Roniyn, Chief Animal Husbandry Officer. 

7/35 No 959. The Selection of a Dairy Bull, by A. E. Rornyn, Ph.D., 
Chief Animal Husbandry Officer. 

4/36 No. 984 Report on the Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porker.s. Third Consignment to Smith- 
field Division of Animal Husbandry. 

5/36. No. 987 The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No 988 Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No 989 The Supplementary Feeding of Mineral and Protein 
Sufiplements to CJrowirig Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M Sc. (Agnc.), Senior Animal Hus 
handry Officei in Charge, Rhodes Matopo Estate ; A. E 
Rornyn, Ph D , Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia; D. G 
Haylett, Ph D , Director. Rhodes Matopo Estate; 
F. Ericksen, Dip. Agric., Experimentalist 

10/36 No 1001. The Rai.sing of Bacon Pigs, by A. E. Rornyn, Chief 
Animal Husbandry Officer, and C. A. Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000. Sheep Management on the Mixed Farm, by R H. Fitt, 
Animal Husbandry Officer. 

4/37. No. 1023. Cowpea Molasses Silage fot Fattening Steers, by C A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Rornyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury ; R H. Fitt, Dipl. Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1024. Comparative Feeding Value of Maize Meal and Nyouti 
{Pennisefum Tt/phoulea) Meal for Fattening Steers, by 
C. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Rornyn, Chief 
Animal Husbandry Officer. 

5/37. No, 1027. The Feeding of Phosphorus Supplements to Growing 
CatUe, by C. A. Murray and A. £. Bomyn. 
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5/37. No. 1029. The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. My hill, Assistant Chief Veterinary 
Surgeon. 

5/37. No. 1030. The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

6/37. No. 1032. The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment curried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

6/37. No. 1034. Nyouti or Munga (Ptnnisetum typhoid ts) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

7/37. No. 1036. Preliminary Report on the Feeding of Winter Supple- 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

12/37. No. 1049. The Export of Frozen Porkers: Report on F'ive Consign- 
ments of Porkers Exported to Sinithfield, by Division of 
Animal Husbandry. 

1/38. No, 1053. The Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A. E. 
Romyn and R. H. Fitt 

2/38. No. 1058. Pig Industry Act, 1937. Division of Animal Husbandry. 

9/38. No. 1083. Interaal Parasites in Sheep, by Percy D. Huston, 
M.R.C.V.S., District Veterinary Oflicer. 

11/38. No. 1091. Cost of Fattening Bullocks of various ages in Mntabele- 
land, by A. E. Romyn and C A. Murray. 


DAIRYING. 

12/30. No. 799. The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer, 

9/32. No. 862. Cream Cheese, by F. A. Lammas, Dairy Officer. 

3/33. No. 880. Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A.I.Mech.E. 

7/34. No. 926. Dairy Buildings in Southern Rhodesia. Cow Byre — 
Type II., by B. G. Gundry, A.I.Mech.E. 

12/34. No 937. Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

2/36. No. 977. Notes on the Feeding of Dairy Cows during the Summer 
Months, by A, E. Romyn, Chief Animal Husbandry 
Officer. 

6/36. No. 990. Southern Rhodesia Milk Recording Scheme. 

12/37. No. 1051. The Production and Handling of Milk and Cream, by the 
Qairy Branch. 

12/36. No. 1004. Farm Butter Making, by The Dairy Branch. 
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VETEBINARY. 

10/14. No. 191. Scab* or Scabies in Sheep and Goats, by Rowland 

Williams, M R.C V.S. 

12/25. No. 570. The Spaying of Bovmes, by G. C. Hooper Sharpe, M.C., 

M.R.C.V.S., and M. H. Kingcombe, M.R.C.V.S. 

6/26. No. 597. Suspected Poisoning of Stock: The Proper Procedure, 

by M. II. Kingcombe, M.R.C.V.S. (fjond.), and A. W. 
Facer, B.A. (Oxon.), A.I C. 

12/26 No. 618. Notes from the Veterinary Laboratory : Quarter Evil, 

by LI. E. W. Bevan, M.R.C.V.S , Director of Veteri- 
nary Research. 

1/28. No. 666 Notes from the Veterinary Laboratory: Praemonitus — 

Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

10/29. No 756. Parasitic Gastritis of‘ Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

11/29. No. 760 A Note on Sheep Disea.ses in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

2/30. No 772 Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. K. W Bevan, M.R.C.V.S., Director of Veterinary 
He search. 

4/31. No 819 Measles in Swine, by P D. Huston, M.R.C.V.S. 

1/32. No 841. Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D A. Lawrence, B V Sc , 
Veterinary Research Officer. 

.10/32. No 866 The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.V.S . M.RC V S. 

4/33. No. 886 A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D. A. Lawrence, BV.Sc., 
Acting Director Veterinary Research 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

4/27. No. 640. Levelling for Irrigatitm, bv Dr. \V. S. II. Cleghorn, 
M l Mech E. 

11/27. No 659 The Hydraulic Ram. revised by P. H Haviland, B.Sc. 
11/28 No. 668 T)ie Water Act, 1927, bv C. L. Robertson, B.Sc. (Eng), 

A. M.I.C E. 

1/28. No 670. Irrigation Canals, by P. H Haviland, H Sc, (Eng.). 
6/30. No. 786. Low Concrete Dams, by R Hamilton Roberts, B Sc, 
(Eng.), Assistant Irrigation Engineer. 

2/31. No. 805, The Application of Water in Iirigation, by R. Hamilton 
Roberts, B.Sc, (Eng.), Assistant Irrigation Engineer. 
3/31. No 811. Irrigation Canal Structures, by R. H. R(»berts, B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/32. No. 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

2/33. No 879. Conditions Governing the Hire of Government Boring 
Machines. 

*6/35. No 056. Annual Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer. 
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9/35. No. 964. The Use of Ditchers for Constructing Contour Bidges, 
by C. Tapson, Devondale, Concession, 

9/35. No. 967. How to use an Engineer’s or Farm Level, by P. H. 

Haviland, B.Sc. (Eng.), A.M.I.C.E., Irrigation Engi- 
neer (Matabeleland). 

12/35. No 973. Domestic Water Supplies and Sanitation on the Farm, 
by H. Haviland, B.Sc. (Eng ), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36. No. 980 Besults from Glenara Soil Conservation Experiment 
Station, 1934-35 Season, by C. L. Robertson, B.Sc. 
A.MI.C.E., Chief Engineer, Irrigation Division, and^ 
A. D. Husband, F.I.C., Chief Chemist. 

8/36. No. 999. Lining an Irrigation Furrow, by R. H. Roberts, B.S., 

A. M.Inst.C.E., Assistant Irrigation Engineer. 

1/38. No. 1052 Small Earthen Storage Dams. Part I. By the Irrigation 
Division. 

2/38. No. 1055. Small Earthen Storage Dams. Part II. By the Irrigation 
Divi.sion. 

3/38. No, 1061. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng ), Assi.stant Irrigation Engineer. 

7/38. No. 1077. A Small Brick Irrigation Furrow, by H. W. H Wallis, 
Assistant Irrigation Engineer. 

1/39. No. 1095. Soil and Water Conservation, by D. Aylen, for the 
Irrigation Division. 

4/39, No. 1108. Three Important Strawberry Diseases, by J. C F. 

Hopkins, D.Sc. (Lond.), A I.O.T.A., Senior Plant 
Pathologist. 

FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 

B Sc F. 

1/30. No. 769. The Utilisation of Wood, by T L. Wilkinson, M.Sc , 

B.ScF 

4/30. No. 778. The Utilisation of Wood iii Southern Rhodesia — Con- 

version and Disposal of Timber, by T. L. Wilkinson, 
M Sc , B.ScF., District Forest Officer 

8/30. No. 791. The Utilisation of Wood in Southern Rhodesia: Fencing, 
by T, L. Wilkinson, M.Sc., B.Sc F., District Forest 
Officer, 

2/31. No. 809. Establishing Pines; Preliminary Observations on the 
Effects of Soil Inoculation. Issued by the Division of 
Forestry. 

7/32. No. 857. Charcoal Burning on the Farm, by R J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32. No 869. Wind-breaks and Shelter Belts, by A, A. Pardy, B.Sc , 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene ventncosa), by 
G. M. McGregor, B.Sc., District Forest Officer, Mata- 
beleland. 

8/34. No. 927. Some Facts about Tung Oil, by R. H. Finlay, B.A., 
Dip. For. (Oxon.), District Forest Officer, 

8/34. No. 928. Some Trees, Shrubs, Shrubby-Herbaceous Plants,. 

Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salisbury. 
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12/35. No 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by K J. Kelly-Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree Transplants, Ornamental Trees 
Shrubs, Hedf^e Plants, Creepers and Seeds obtainable 
at the Government Fore.st Nursery, Salisbury. 

3/37. No 1020. The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J Kelly Edwards, M.A., Dip. For. 
(O.\on.), Conservator of Forests. 

10/37. No. 1045 Seventeenth Annual Report of the Division of Forestry 
for the Yeai 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

6/38 No. 1073. Pruning of Plantations, by R. IT. Finlay, B.A., Oxon., 
Division of Forestry. 

7/38. No. 1076 Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by FI J. Kelly F^d wards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

10/38. No. 1085. The I*ot IManting of Euealypts, by Major G. R. Wake, 
Vigila, Urnvukwes. 

11/38 No. 1087 The Raising and Planting of Trees on Ibe Farm, by 
E J Kelly Edwards. M.A., Dip. For (Oxon), Con- 
serxalor of Forests 

HORTICULTURE 

4/27 No 637 Harve.sting, Packing and Marketing of Deciduous and 
Tropical Fruits, by G W. Marshall, Hoi ticulturist. 

8/27 No 650. Coffee Culture in Southern Rhodesia, by G W. Marshall, 
Horticulturist. 

2/29 No 725 Investigations into “Collar- Rot” Disease of Citrus, bv 

J C F. Ilopkin.s, B Sc (Lond), A 1 C T.A. (Trinidad) 

11/31. No 834 Celery CuUure, by G. W. Mai shall, Horticulturist. 

2/33. No. 876. Notes on African Aloes (Parts 1-6), by H. Basil 

Christian, “E>xanrigg,” Arcturus. 

10/33 No 905. Notes on African Aloes (Parts 7-10), by H. Basil 

Christian, “Ewanrigg,” Arcturus. 

5/34 No. 920 Citrus Fruit Growing in Rhodesia, by G W. Marshall, 

Horticulturist. 

5/37. No. 1028. Tomato Culture in Southern Rhodesia, by 0. W. 
Marshall, Hoi'ticulturist. 

9/37. No. 1043. The Rhodesian Flome Orchard, by G W. Marshall, 

Horticulturist. 

2/39 No 1100. The Rhodesian Home Orchaid, by O W. Marshall, 

Horticulturist. 

ENTOMOLOGY AND PLANT PATHOLOGY. 

2/13 No 139. ^J'ermites, or “White Ants,” by Rupert W. Jack, F.E.S 

6/15. No. 214. Some Household Insects, by R. Lowe Thompson, B.A. 

2/21 No 385. The Common Fruit Beetle, by R. W. Jack, F.E.S. 

12/24 No. 522 Note.s on the Black Citrus Aphis, by C. B. Symes. 

8/25. No. 548. Insect Pests of Cotton, by C. B. Symes. 

9/27 No. 653 The Care of Tobacco Seed Beds, bv J. C. F. Hopkins, 
B.Sc. (Lond.), AI.C.T.A. (Trinidad). 

1/28 No 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28. No. 671. Wildfire and Angular Spot of Tobacco, by J. C. F. 

Hopkins, B.Sc., A.I.C.T.A. 



416 


THE KHODESIA AGBICULTUEAL JOUKNAL. 


6/28. 

No 

696. 

11/28. 

No. 

714. 

12/28. 

No. 

718. 

3/29. 

No. 

732. 

6/29 

No. 

742. 

8/29. 

No. 

748. 

9/29. 

No. 

753. 

9/29. 

No. 

754. 

6/30. 

No. 

784. 

6/30. 

No. 

788. 


7/30. 

No 

790. 

10/30. 

No. 

796. 

11/30. 

No 

798 

1/31. 

No. 

804. 

8/31. 

No. 

825. 

3/32. 

No. 

848 

4/32. 

No. 

850. 

6/32. 

No. 

856. 

9/32. 

No. 

861. 

11/32. 

No. 

868. 

6/33. 

No. 

892. 


Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, F.E.S., Chief Entomologist. 

Trap Cropping against Maize Pests, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

Preiiininary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

Two Common Diseases of Potato Tubers in Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond,), A.I.C.T.A. 

What IS Diplodia in Maize ? An Answer to a Popular 
Question To-day, by J. C. F. Hopkins, B.Sc. (Lend.), 

A. I.C.T.A., Chief Botanist and Mycologist. 

Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 

Mycologist. 

Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 
Hopkins, B Sc (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

“pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B Sc , Plant Breeder. 

Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lend.), A.I.C.T.A., Plant Pathologist 
A List of Plant Diseases Occurring in Southern Rhodesia, 
by J. C. F. Hopkins, B Sc. (Lond ), A.I.C.T A,, Plant 
Pathologist. 

A List of Plant Disea.ses Occurring in Southern Rhode.sia, 
by J. C. F. Hopkins, B.Sc. (Lond ), A.I.C.T.A., Plant 
Pathologist. Supplement No. 1 
Notes on the Control of Some of the More Important 
In .sect Pests of Citrus in Southern Rhodesia, hy W. J. 
Hall, I’h D., B.Sc , Entomologist to the British South 
Africa Company in Southern Rhodesia. 

The Army Worm (Laphygma exempta, WIk.), by Rupert 
W. Jack, Chief Entomologist. 

The Preparation of Bordeaux Mixture and Sea'^onal 
Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Lond.), A TOT. A. 

Locusts in Southern Rhodesia, by Rupert W. Jack, Chief 
Entomologist. 

Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

Mycological N(»tes: Seasonal Notes on Tobacco Diseases: 
3, Frog Eye ; 4, White Mould ; hv J, C. F. Hopkins, 
B Sc. (Lond.l 

Pests of Stored Tobacco in Southern Rhodesia, by M. C. 

Mossop, M Sc., Entomologist. 

A List of Plant Di.seases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Lond ) , Government Plant Pathologist. 

Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

Cultural Methods and Tobacco Whitefly in Sonthern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 

The Tsetse Fly Problem in Southern Rhodesia, by 
R, W. Jack, Chief Entomologist, 
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5/33. No. 893. Experiments with Tsetse Fly Traps against Glossina 
Morsitans m Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

6/33. No. 894. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 6. An Unusual Type of Frog i)ye Spotting, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A., 
Government Plant Pathologist 

5/33. No. 896. A List of Plant Diseases occuring in Southern Rhodesia. 

Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond ), A.IC.T.A., Government Plant Pathologist. 

7/33. No. 897. The Repfirt of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. Jack, 
FE.S., Chief Entomologist. 

8/33. No. 899. The Black Maize Beetle (Heteronchus Licus Klug), by 

C. B. Symes. 

2/34. No. 911. Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, l)v A. Cuthbertson, Entomologist. Foreword by 
U. W. jack, Chief Entomologist. 

3/34 No. 913 fjocusts • Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

4/34. No 917. The Life History of the Screw-worm Fly, by Alexander 
Cuthbert.son, Entomologist. 

10/34. No 934 Mycological Note.s. Sea.sonal Notes on Tobacco 

Diseases 7, Spiaying in Seed-beds and Lands, by 
J. C. F. Hopkins, D Sc. (Lond), A.I.C.T.A., Senior 
Plant Pathologist. 

12/34. No 938 The Destruction and Control of Locust Hoppers, by 

R. W. Jack, Chief Entomologist 

1/35. No. 942 Mycological Notes Sea.sonal Note.s on Tobacco 

Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins, D.Sc. (Lond ), 
A. I C.T.A., Senior Plant Pathidogist. 

4/35. No. 950. The C^mtrol of Tsetse Fly »n Southern Rhodesia, by 

Rupert W. Jack, Chief Entomologist. 

4/35. No 951. Suspected “Streak” Disease of Maize. Notice to 
Growers, by J. C. F Hopkins, D.Sc. (Lond), 

A I C.T.A., Senior Plant Pathologist. 

6/35 No. 957. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 

D. Sc. (Lond), A.IC.T.A., Senior Plant Pathologist. 

8/35. No. 962, The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R W. Jack, Chief Entomo- 
logist. 

10/35. No. 969. The Objects and Value of Seed Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Lond.), 
D.I.C., Assistant Plant Pathologist. 

6/36. No. 986. Annual Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. jack, Chief 
Entomologist. 

7/36. No. 993. Annual Report of the Senior Plant Pathologist for year 
ending 31st December, 1935. Part I. ; Plant Pathology. 
Part 11. : Tobacco Research, by J. €. S. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist 
and Officer in Charge of Tobacco Research Station, 
Trelawney. 
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12/36. No. 1011. 

7/37. No. 1037. 
8/37. No. 1040. 

10/37. No. 1047. 


12/37. No. 1050. 

2/38. No. 1059. 
6/38. No. 1071. 

6/38. No. 1074. 
7/38. No. 1078 

' 8/38. No. 1079. 

8/38. No. 1080. 

9/38. No. 1082. 
10/38. No. 1086, 

1/39. No. 1097. 


Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. Revised, 
November, 1936. 

Division of Entomology: Annual Report for year 1936, 
by R, W. Jack, Chief Entomologist. 

A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

Mycological Notes: Seasonal Notes on Tobacco Diseases. 
X. : Precautionary Methods in Seed-beds, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 

An Unusual Winter Outbreak of Maize Weevil Calandra 
oryzae, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

A Poison Bait for Young Locust Hoppers. 

Common Diseases of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkins, D.Sc. (Lond,), 
A.I.C.T.A., and Aline L. Bacon, B.Sc., Division of 
Plant Pathology. 

A Note on a Stem Rot of Sweet Peas, by J. C. F. 

Hopkins, D Sc., A.I.C.T.A., Senior Plant Pathologist. 
Mycological Notes: Seasonal Notes on Tobacco Diseases. 
11. Two Destructive Curing Afoulds, by J. C. F 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 

Animal Report of the Branch of Plant Pathology for the 
year ending 31st December, 1937, by J. C. F. Hopkins. 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 
Annual Report of the Division of Entomology for the 
year ended 31st December, 1937, by Rupert W. Jack, 
Chief Entomologist, 

The Life History of Root Oallworm or Root Knot 
Eelworm, by M. C. Mo.ssop, M.Sc., Entomologist. 

The Spraying of Tobacco Seed-beds and Control of 
Rosette Disea.se, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist, and M. C. 
Mossop, M.Sc., Entomologist. 

Cleanliness Aids Insect Control : Some Examples of 
Agricultural Hygiene, by M. C. Mossop, M.Sc., 
Entomologist. 


POULTRY. 


1/29. 

, No. 

721. 

4/29. 

No. 

738. 

6/29. 

No. 

740. 

11/29. 

No 

761. 

10/30. 

No. 

795. 

1/31. 

No. 

803. 

9/31. 

No. 

827. 


Poultry Keeping in Rhodesia : Pedigree Breeding, by 
H. G. Wheeldon, Assistant Poultry Expert. 

Hints to Breeders: Rearing Young Stock, by A. Little, 
Poultry Expert. 

Artificial Incubation, Breeding and Rearing of Chicks. 

by H. G. Wheeldon, Poultry Expert. 

HouJiing and Feeding of Adult Stock, by H. O. 
Wheeldon, Poultry Expert. 

The Turkey, by G. H. Cooper, Assistant Poultry Officer 
Geese, by G, H, Cooper, Assistant Poultry Officer. 

The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 
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10/32. 

No. 

865. 

Poultry Industry: Care of Young Stock in Hot 
Weather, by H. G. Wheeldon, Chief Poultry Officer. 

11/32. 

No. 

870. 

Trap Nests, by B. G. Gundry, A.I.MechE. (combined 
with No. 875). 

12/32. 

No. 

872. 

The, Rearing and Fattening of Table Poultry, by H. G. 
Wh(‘f*ldon, Chief Poultry Officer. 

3/33. 

No 

884. 

The Vitamins in Poultry Feeding, by G. H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 

5/34 

No 

918 

The Moulting of Poultry: The Normal and Pullet Moult, 
hy il. G. Wheeldon, Poultry Officer. 

12/34. 

No 

939. 

The Use of Galvanised Iron in the Making of Some 
Appliances for Poultry Keeping, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 

12/34. 

No 

940. 

A Cheap Portable Colony House for Poultry, by Q. H. 
Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station 

3/34. 

No. 

947 

Modern Culling of Laying Hens, by G. H. Cooper, 
A.ssistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station 

9/35. 

No 

966. 

Egg Marketing Bill : Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 

11/35. 

No. 

971. 

Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 

The following 
application : — 

pamphlets can he obtained from the Poultry Officer upon 


Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 
Tuberculosis, by A, Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 
Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 
Culling: A Seasonal Operation, by A. Little, Poultry Expert. 
Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 
Mating for Improvement and Increased Egg Production, by A, 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, by 
A. Little. Poultry Expert 

Exhibiting Eggs at Shows, by A Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry Expert. 

Oreen Food ; The Result of not Supplying Sufficient to Poultry, by 
A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. Little, Poultry Expert. 
Grading Fowls, by A. Little. Poultry Expert. 

Housing : Three Important Essentials, by A. Little, Poultry Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal Hints — August, by A. Little, Poultry Expert. 

Successful Chick Rearing, by H. G. Wheeldon, Assistant Poultry 
Expert. 
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Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert. 

Hints to Breeders. Prepare for the Breeding Season, by A. Little. 
Respiratory Diseases, bjr A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 

7/38. No. 1075. The Artificial Incubation, Brooding and Rearing of 
Chickens, by H. G. Wheeldon, Poultry Officer. 

11/38. No. 1090. A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

12/38. No. 1092. Feeding and Drinking Appliances for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922-23, by C. L. Robertson, B.Sc., 

A. M I.C.E. 

12/24. No, 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.LC.E. 

2/25. No. 532. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No. 712. The Time, and How to Find It, by N. P. Sellick, M.C., 
B.Sc. (Eng.). 

10/31. No. 832. The Weather Map and the Short Period Weather Fore- 
cast, issued by the Meteorological Office. 

2/33. No. 877, Clouds and Weather in Southern Rhodesia, by N. P. 

Sellick, M.C., B.Sc., Meteorologist. 

3/35. No. 948. The Weather, contributed by The Meteorological Office. 

AGRICULTURAL BUILDINGS. 

4/26. No. 588. Concrete on the Farm^ by N. P. Sellick, M.C., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26. No. 605. Flue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

5/27. No. 644. Tobacco Baling Boxes, by B. G. G undry, Irrigation 
Branch. 

11/27. No. 661. Flue curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 
B. G. Gundry. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E. 

5/33. No 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 
9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
Assoc.M.InstC.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

5/34. No. 922. Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by B. G. Gundry, A.LMech.E. 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre- 
Type II., by B. G. Gundry, A.I.Mech.E. 

10/36. No. 1002. A Simple Farm Gate, contributed, by the Division of 
Forestry. 
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6/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury. 

1/39. No. 1098. The ‘^Gundry’* Tobacco Furnace, by B. G. Gundry, 
A.IMech.E. 


CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super 
phosphate*’ as Fertilisers for Maize Production, by 
A. D. Husband, Chief Chemist. 

4/32. No. 852. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32 No. 858. The Softening of Waters, by the Division of Chemistry. 

1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

9/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

5/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.ES., and R. McChlery, B.A.,‘B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1935, by A. D. Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 


MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. No. 687. The Use of Explosives on the Farm, by P. H. Haviland, 
B.Sc. (Eng.). 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

5/31. No. 820. The Great Economic Problem in Agriculture — No, 1, by 
J. R McLoughlin, M.Sc. (Economist), Economic 
Adviser. 

6/31. No 823. The Law of Supply and Demand — No, 2, by J. R. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 

Twelve Simple Rules for the Avoidance of Malaria and 
Black water. 

Summary of the Game Laws of Southern Rhodesia. 

11/34. No. 935. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K, Brain, M.A., D.Sc., Director of Agricul- 
ture. Part I. 

8/35. No. 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36. No. 975. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

6/36. No. 991. Silage and Silos. 
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8/36. 

No. 

997. 

8/36. 

No. 

998. 

3/37. 

No. 

1018. 

3/37. 

No. 

1021. 

7/37. 

No. 

1038. 

8/37. 

No. 

1042. 

9/37. 

No. 

1044. 

2/38. 

No. 

1056. 

2/38. 

No. 

1067. 

2/38. 

No. 

1060, 

3/38. 

No. 

1064. 

4/38. 

No. 

1065. 

4/38. 

No. 

1067. 

4/38. 

No. 

1068. 

9/38. 

No. 

1081. 

11/38. 

No. 

1088. 

11/38. 

No. 

1089. 

12/38 

No. 

1093. 

1/39. 

No. 

1096. 

2/39. 

No. 

1099. 

3/39. 

No. 

1102. 

4/39. 

No. 

1106, 

4/39. 

No. 

1103. 

4/39. 

No. 

1104. 

4/39. 

No. 

1105. 

4/39. 

No. 

1107. 


Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

Summary of the Game Laws of Southern Rhodesia. 

Veld Fires. The “Forest and Herbage Preservation Act, 
1936,** by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Chief Forest Officer. 

Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoland, P.B. Lonely Mine. 

Star Bur- weed (Acanthospermum avstraUf 0, Kuntze), 
by Chas. K. Briiin, D.Sc., Director of Agriculture. 
Weeds of Southern Rhodesia. Part II. By Chas. K. 

Brain, D.Sc., Director of Agriculture. 

Farming Calendar. 

Notes on the Cashew Nut. By C. K. Brain, Director of 
Agriculture. 

The Preservation of Farm Beacons and how to make 
use of the Fencing Law. 

How to make Tobacco -Wash on the Farm, by M. C. 
Mossop, M.Sc., Entomologist, Department of Agricul- 
ture. 

Farm Roads, by Stuart Chandler, Chief Road Engineer. 
Nitrification in Red Soil in the Salisbury Area, by A. P. 
Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., A.I.C., 
D.I.C., Agricultural Chemists. 

Grass Mowers, by H. Beynon, from “The Farmer,** 
March 4th, 1938. 

The Control of Veld Fires, by The Division of Forestry. 
Uncontrolled Grass and Forest Fires and their Preven- 
tion, by the Rev. Father A. B. Burbridge, S.J. 

How to Tnstal a Simple and Efficient Hot Water Supply 
on a Farm, by W. A. Welch, Tantalloii Farm, Salisbury. 
Witcliweed and the Labour Shortage, by S. D. Timson, 
M.C., Assistant Agriculturist. 

Cattle Bale or Grip. 

Trees and Wild Flower.s on tlie Hliodesian Farm. Part 1 
By Chas. K. Brain, M.A., D.Sc., Director of AgricuL 
ture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

II. By Chas. K. Brain, M.A., D Sc., Director of 
Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

III. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

IV. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Scurvy and How to Prevent It. Public Health Pamphlet 
No. 3. 

Compost, by S, D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 

Fumigation with Hydrocyanic Acid Gas, by M. C. 

Mossop, M.Sc. 

Some Notes on Game Bird Preservation, by W. E. 

Poles, Esq., on behalf of the Wild Life Protection 
Society of Southern Rhodesia. 



NOTICE 

The Agricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/-, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Rhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Rhodesia, commission must be added. 

' All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Date 19 

To the Secretarij, 

De partmeyit of Agricnlture and Lands, 

Salishvry, 

Please enrol me as a subscriber to the Rhodesia Arjricuh 

tural JournaV^ for one year from 

19 , for which J eiiclose 

Name 

Full Postal Address 


Please write distinctly 




THE RHODESIA 


Agricultural Journal 

Edited hy the Director of Agriculture. 

{Assisted hy the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription: 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XXXVL] Ji NE, 1939. [No. 6 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should he addressed to : — The 
Editor^ Department of Agriculture, Salisbury. Correspond 
dence regarding advertisements should be addressed : — The 
Art Printing Works, Tjtd., Boa: 431, Salisbury. 


Important Iffotice to Tobacco Growers. — Growers of flue- 
cured and dark fire-cured tobacco are reminded that, in terms 
of Section 1^6 of the Tobacco Marketing Ac t, 1936, as amended, 
they are r(*<|uired 1o render to (he Secretary, Department of 
Agriculture and Tjands, a return showing (he estimated total 
weight of saleable tobacc’o harvested by them during the 
.season 1938-39. 

rhe recjuisite form 1ms been des])atched to every regis- 
tered grower for completion and return to the Secretary, 
Department of Agriculture and Trends, on or before 15th 
June, 1939. 
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If any registered grower fails to render ])y dne date the 
return required by Section 26, the Minivster may by order 
eause such grower’s name to be removed from the register of 
growers kept under the Aid, whereuy)on that grower shall 
neither sell any tobacco in the Colony nor (*x|>ort any tobacco 
on consignment until his name has by order of the Minister, 
who shall upon receipt of the return duly completed make 
such order, been restored to the register. 


Loss of Nitrogen from Farmyard Manure The following 

extract from The Jovrnal of the Ministry of Agriculture for 
April this year will undoubtedly be of interest to many of our 
farmers. 

^‘The response to artificial nitrogenous fertiliser by (to[>s 
receiving farmyard manure is, of course, partly de])endent 
on the * quality ’ of the manure and the way in which it is 
handled. By taking a little trouble to reduce unnecessary 
losses of plant food, particularly nitrogen, from the dung, it 
may be possible to reduce the amount of artificial fertiliser 
required, though admittedly, even if all the soluble plant food 
is lost, the land itself will still benefit physically from the 
humus supplied by the dung. The biggest losses during the 
making of manure usually arise from failure to conserve the 
urine, or from the effects of too much air or too much water 
in the manure heap, e.g,, a badly made heap, too loose or 
made in such a way that rain runs into it and drains away 
from the bottom, carrying soluble plant food with it. But 
almost equally serious are the losses that occur during the 
actual application of the manure to the land, especially if it 
is left lying about on the surface before being ploughed or 
covered in. When the manure is spread on the surface of 
the land and left for some time before ploughing in, it may 
dry out completely, especially in dry, windy w’eather. Tti 
the coxirse of this drving, v very large part of its available 
nitrogen may be lost into ihe air by volatilization as ammonia. 
Hen(^e it is of the greatest benefit to get the manure ploughed 
in as soon as possible, for even the small heaps in w’^hich it 
is usually set out in the field are too small to prevent loss by 
drying-out in a drying wind, and once the manure has been 
spread on the surface of the ground the loss is extremely 
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rapid in the absence of rain. The losses that may occur 
during spreading are well illustrated by the following figures 
obtained in experiments in Germany. The complete omission 
of dung reduced the crop by 24 per (‘cnt., whilst leaving the 
dung on the surfaf*e of the land for four days before ploughing 
in reduced the crop by 12 per cent., giving a yield no better 
than the half dressing of dung ploughed in immediately after 
spreading. Hence half the value of the dung to the first crop 
was lost by leaving it on the land for four days before 
ploughing in. Of course, the extent of the loss must vary 
considerably with weather conditions — rainy weather tending 
to wash the available nitrogen into the soil, thereby prevent- 
ing the loss of ammonia into the atmosphere. 


Besults of Eighth Milking Competition. — The competition 
commenced on the 1st October, 19^17, and ended on the 31st 
0(4ober, 1938. Entries were restricted to farmers manufac- 
turing butter or cheese or who supj)lied milk to a cheese 
factory or cream to a creamery. Dairymen supplying whole- 
milk for consumption in towns were excluded, as it was felt 
that the higher price paid for milk would enable them to feed 
their (ows better than those sii])plying cream to a creamery 
or milk to a cheese factory, etc., and the latter would thus 
be placed at a disadvantage. 

(\nn petit ton “.4.” — For the 15 cows showing the highest 
milk production in a lactation not exceeding f‘100 days — 
Kilbuin Floating Trophy: — 

1st Frize. — W. S. Mitchell. Springs Farm, Iron Mine 
Hill. Average milk production per cow 9,1 80.4 lbs. 

2iid I^rize. — Mrs. E. 1). Knill, Mendamu, Maraiidellas. 
Average milk j)roduction })er cow 8.405.4 lbs. 

3rd Prize. — Mrs. M. L. Higginson. Wendiri. P.O. 
M’Sonneddi. Average milk ])roduction ])er cow 
8.237.3 lbs. 

The first prize thus goes to Mr. W. S. Mitchell. 

Com petition — h'or the 15 cows showing the highest 

average butterfat ])rodu(‘tion in a lactation not ex<‘eeding 300 
days — the Fischer Floating Trophy : — 
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Ist Prize. — W. S. Mitchell, Springs Farm, Iron Mine 
Hill. Average butterfat per cow 304.94 lbs, 

2nd Prize. — Mrs. E. D. Knill, Mendanm, Marandellas. 

Average Iniiterfat per cow 303.76 lbs. 

3rd Prize. — W. Sole, Banhinia, Glendale. Average 
butterfat per cow 279.35 lbs. 

Our congratulations are extended to Mr. Mitchell, who 
this year has taken both the Fischer and Kilburn Trophies. 


Agricultural Show Datec/lg89:— 

29th July (Saturday), Bin dura. 

Mazoe Valley and District Agricultural Soriotv 
Show. 

10th and 11th August (Thursday and Friday), 
ITmtali Show. 

IJintali and Eastern District Agricultural and 
Horticultural Society. 

16th' aud'1 7th August (Wednesday and Thursday),. 
»Salisburv Show. 

Rhodesian Agricultural and Horticultural 
Society. 

23rd August (Wednesday), Gatooraa Show. 

Hartley District Show Society. 

25th and 26th August (Friday and Saturday), Gwelo 
Show. 

Midlands Agri-Horticultural Society. 

Ist and 2nd September (Friday and Saturday), Bula- 
wayo Show. 

Bulawayo Agricultural Society. 


Treating Tobacco Seed. — Recognising the importance of 
using properly cleaned and chemically treated tobacco seed, 
this Department has for the last few years undertaken this 
service on behalf of the tobacco growers. The fee charged is 
Id* per ounce of cleaned seed. The treatment is carried out 
by the Chemistry Branch, and as provision has to be made to 
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8iipply this servi(je without interference with the other duties 
•of the technical staff unduly, farmers are requested to send 
their seed for treatment as early as possible. This year the 
treatment of seed will be restricted to the months of July, 
August and September only and the seed will be treated in 
strict rotation. 


Agricultural CleanlineM in June. — ^Dispose of remaining 
volunteers, stalks, roots and re-growth of tobacco plants. They 
should be collected and destroyed by fire of included in a pro- 
perly tended compost heap. No further attention to tobacco 
seed-beds should be necessary, but make sure that they are 
safe. To help (‘ontrol whitefly, aphis, stein borer, leaf miner, 
cutworms, and other pei ts and diseases, continue ploughing 
tobacc'o lands now ('lean grading sheds and such pbu^es 
regularly, especially in or under fittings where there are 
^accumulations of small scraps of tobacc'o; burn the refuse. 

Plough up onion fields as soon a.s possible after the crop 
is harvested. Continue cleanliness iir garden and orchard, 
"jmying particular attention to “stung" fniit, to vegetables 
and flowering plants of the cabbage family that are no longer 
required, and to clean cultivation in general. 

In field husbandry the plough is an important aid to 
cleanliness. The ploughing season is here; take advantut/e of 
it hy fitting your rleanliness yrogramme in with it. You will 
then be more satisfied with your ploughing, and — (^leanliness 
Aids Insect Control. 
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Veterinary Research 
Department 

P.O. Box 657, SALISBTTEY. 

VACCINES, REMEDIES, Etc., FOR THE INOCULA- 
TION AND TREATMENT OF LIVESTOCK. 


The following vaccines and remedies will He supplied, 
ppstage or railage paid, except where specified to the contrary, 
on receipt of cash or cheque, payable to the Direittor of 
Veterinary Research : — 

1. Qcahter Evil Vaccine. 

For Cattle -‘Id. per dose. 

For Sheep Id. per dose. 

(Supplied in bottles containing 10, 20, 40, 80 or 100 doses.) 

2. Redw-ater .AND Gallsicknkss Vac CINE „ 1/- per dose. 

(Minimum supply b doses; issued for use only on (salves 
under 9 months ; must be used within 48 hours of jire- 
paration.) 

3. H0HSK.SICKNESS Vaccine 6/- per dose. 

(Issued only during advertised period, usually June- 
October; must be used within 8 days of issue.) 

4. Bute Tongce Vaccine for Sheep Id. per dose. 

(Issued in bottles containing 12, 24, 48 and 96 doses.) 

6. Chicken-Pox Vaccine for Podltht 2/3 per 60 doses. 

(Must be used within 7 days of issue.) 

6. Wire Worm Rehedy (Powder) l/.per tin* 

(One tin contains 100 doses for adult sheep.) 

Set of spoons for use with above 6/- 

Dosing bowl for use with above 9d. 
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7. Tetram 1 gallon tin 16/ « 

(Sent by rail only. Carriage forward.) 

UoHing Syringe (60 c.c.) and mouthpiece 


for use with Tetram 17 ^6 

8. Nodclar Worm Remedy 1/6 per tin. 

(One tin contains sufficient powder for the single 
treatment of 100 adult sheep.) 

Set of s{>oons for use with above 4/6 

Dosing bowl for use with above 9d. 

9. Immcmsation of Cattle. 


Valuable caitle can be inoculated for redwater, gall- 
sickness and quarter evil at the Veterinary Research 
Station, the charge being £5 Os. Od. per head for Rho- 
desian or Soulli African bred animals and £7 lOs. Od. 
per head for animals imported from other countries. 
This charge includes the cost of food and attendance 
for the duration of the inoculation period, which is 
approximately 6 weeks to 2 months. 

A. /y. — Application for this service must be made in 
advance, as the number of animals which can be dealt 
with is dejiendent upon the accommodation available 
from time to time. Every animal sent in for inocula- 
tion must be equipped with a strong leather headstall 
and a good riem, failing which such equipment will be 
piir<*hased by the Department at the owner’s cost. 

10. Bl(K)d Samples. 

Pipettes and preservative for the collection of blood 
sam])les for contagious abortion testing of cattle and 
bacillary white diarrhoea and fowl typhoid testing of 
poultry are supplied on request. 

Xote . — Xo refund will be allowed for vaccines, etc., 
returned. Every care is exercised in the preparation 
and distribution of vaccines and remedies and in the 
treatment of stock under inoculation, but the Depart- 
ment does not accept any responsibility for losses 
incurred as a result of the use of such products or 
services. 
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The Rhodes Inyanga Estate 


This Estate was bequeathed by Cecil John Rhodes in trust 
for the people of Rhodesia. For a long time it was adminis- 
tered directly by the trustees of his will, but in 1918 adminis- 
tration was delegated to the Department of Agriculture. 
Until 1933 farming operations were carried out. Various 
types of trees were planted, chiefly near the Homestead, 
cattle and sheep were run on the Estate and large apple and 
pear orchards were established. 

Much valuable infornaation was obtained from this 
experimental work, but in 1933, due partly to the 8ur])lus of 
cattle in the country and partly to the depression and conse- 
quent losses involved, these operations were largely abandoned 
in favour of the development of the area as a tourist resort. 
Much valuable work is still being carried on, and this will be 
referred to later. 

Somewhere over 100,000 acres in extent and lying at an 
altitude of over 6,000 feet, the climate is an extremely bracdng 
one, and the scenery quite different from anywhere else in 
Southern Rhodesia. 

The air is clear and in every direction (*an be seen 
magnificent mountain scenery, while from the slopes of these 
mountains beautiful perennial streams descend rapidly. The 
Estate itself has been frequently compared with the English 
Downs, and although the vegetation is ranker and the eleva- 
tion very much higher, the description is in many ways an 
apt one. It is, however, more broken than the Downs, due 
to the streams, which have in course of time formed deep 
valleys and even precipitous gorges. These streams are 
frequently intersected by waterfalls, notable among them 
being the Pungwe Falls well over 1,000 feet in height, the 
Inyangombia Falls and the Kyamziwa Falls. 

The Inyangombie Falls are actually just off the Estate, 
but the other two are within its boundaries. 
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Rhodes’s intention when taking up land in this area was 
to include wdthin his estate the magnificent Pungwe Falls, 
but later it was found that they were just outside the southern 
boundary. Consequently, in 1938, an area of 550 acres 
surrounding the Falls \\as purchased and is now incorporated 
as part of the Estate, The Falls are now proclaimed under 
the Monuments and Relics Act. 

Two means of approach to the Estate are available to the 
tourist, namely, from Rusape and from Umtali. Undoubtedly 
the scenery encountered on the approach from Umtali is the 
finer, but this road, although satisfactory in dry weather, is 
the more difficult and is best avoided in wet weather. 

There is an hotel on the Estate formed from the old 
Homestead and included in which is the room regularly used 
by Rhodes on his visits. Further afield is the Guest House 
at Inyanga A'illage and a country hotel about 6 miles away 
towards Ruhape, 

The Estate has also undertaken the erection of Rest 
(!?amp8 at beauty spots here and there, and four of these have 
now been completed. Consisting each of three rooms with 
separate kitchen and storeroom, they are furnished with a 
stove, four beds and mattresses, a hurricane lamp and several 
tables and chairs. For people who prefer camp life but who 
are unable to carry tents and beds, these huts are a boon. 

Wood and water are supplied and the charges are 5s. per 
night or dOs. per week. Huts cannot be hired normally for 
more than a fortnight, and it is often necessary to book them 
w^ell in advance. Application should be made to the Manager, 
Rhodes Inyanga Estate, l^.B. Rusape, or if by telegram to 
Inyangombie, Umtali. 

A notable improvement still being carried out and 
extended is the provision of more and better roads. Until 
recent years few roads existed and, in fact, only consisted of 
the road from Rusape to Inyanga village, the road to Umtali 
and a short length of road to the most central of the ancient 
"^forts/^ 

Since then, however, greatly increased facilities have 
been provided for the motorist. 
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The highest point on the Estate and, in fact, in Bhodesia, 
is Mt. Inyangani, the summit of which is 8,517 feet above 
sea level, or nearly twice that of Salisbury. It was decided 
to construct a road to give closer views of this magnificent 
mountain and to provide another means of approach to the 
Pungwe Gorge. A circular road has therefore been constructed 
and is still in course of improvement. Thirty-five miles in 
length, it is possible to traverse in a morning some of the 
most magnificent scenery in Africa. Leaving ihe hotel, the 
road passes through the orchards and underneath “Fort” 
Hill, occupied at some unknown date by a people who, 
although they apparently were f‘,omj>elled to defend themselves 
by the construction of such forts or laagers, spent their more 
peaceful times in agriculture in the lower lying land, as is 
witnessed by the numerous terraces and furrows still in 
existence, the like of which could not be bettered by engineers 
with modem levels to-day. 

Passing through open grassland dotted here and there 
with plantations of wattle and pine, the road approaches the 
base of the Inyangani “Massif.^ Here can be seen the 
sources of the two rivers Pungwe and Nyamziwa tumbling 
down the all but precipitous sides within two hundred yards 
of each other. These rivers rise 1,0(K) feet or more above the 
road in the same swamp, but owing to the presence of an 
insignificant ridge, they divide and flow in opposite 
directions. The Pungwe retains the dignity of its own name 
all the way to the seas at Beira, but the Nyamziwa shortly 
joins the Inyangombie, which in its turn flows into the 
Buenya and the Zambesi. Here also may be seen patches of 
coniferous forest (CalUtris whytei) and there are few other 
places in the Colony where this “softwood, “ the only 
coniferous wood indigenous to Bhodesia, grows. 

Travelling onwards one catches glimpses in the far 
distance of Portuguese territory, lying thousands of feet 
below and extremely flat in appearance, except when it is 
relieved by isolated kopjes. Farther still the edge of the 
Pungwe Gorge is reached, and it is a fascinating experience 
to look down almost 2,000 feet sheer to the tiny ribbon of 
water and the dense bush at the bottom of the Gorge, dotted 
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here and there with native kraals and with midget figures 
working in the lands. Few white men have had the oppor- 
tunity of descending into this other world, and the paths 
leading down to it are few and far between. 

Soon the road drops rapidly to the drift across the Pungwe 
and two of the rest huts previously mentioned. 

Downstream, but difficult of access, are the main falls, 
luit about a quarter of a mile upstream are others which, 
although only about »50 feet in height, are well worth a visit. 
Crossing the causeway (it is not a drift any longer), the main 
Umtali-Iiiyanga road is reached, although by a short but 
steep and tortuous ascent, and the circuit can be completed 
ba(‘k to the hotel through belts of wattles and pine. On 
reaching the main road, a short detour of about 1| miles 
towards ITiiiiali brings the motorist to a point from which a 
magnificent view of the Pungwe Gorge and Falls can be 
obtained. 

No words (;an suitably express the beauty of this drive, 
but it is ne<‘essarv to utter a word of warning to those 
motorists wdio are used to town streets and stripped roads. It 
is constructed for motorivsts and not for wagon traffic or loaded 
lorries. la consequence it is, in many parts, very steep with 
hair-pin hends, and steep drops on the outer edge necessitate 
caution. This high country receives more than its fair share 
of rain, and although the road is annually repaired after 
being closed during the rains, much of it is and will remain 
rough. To those who remember the wilder tracks in Scotland 
and Devon, such as Amulree and Porlock Hill before it was 
tarred and regraded, Iiiyanga roads will present no terrors, 
but to others it is as well to point out that a speed of ten to 
fifteen miles per hour on the steep portions and the use of 
lowest gears are advisable, more especially when hair-pin 
bends or steep gradients are encountered. 

Among other roads constructed are those to the Inyan- 
gombie Falls, well known from photographs, and the 
Nyaxmciwa Falls, where another rest hut has been constructed. 
Further roads are planned and are designed to open up a 
considerable stretch of river now stocked with trout. 
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Trout fishing is now becoming the major attraction on 
the Rhodes Inyanga Estate. Some five years ago ova were 
obtained from Eingwilliamsiown and hatched on the Estate 
in the Inyangombie River system. Since then, further 
quantities of ova have been obtained annually, and in each 
ease have been transported successfully on their long railway 
journey, packed in ice, which is renewed at the main stopping^ 
places by railway officials and others interested in the estab- 
lishment of trout in the Colony. Although the rivers are at 
present by no means fully stocked, a great deal of good sport 
has already been obtained and a fish of lbs. was caught 
last year. The species chosen for the Inyangombie River 
system was the rainbow trout, but the Estate is fortunate in 
having two systems. Acting partly on expert advice, and 
partly with a view to experimentation, steps are now being 
taken to stock the Pungwe system with brown trout. Thua 
it is hoped, within a few years, to have upwards of 60 miles 
of what may come to be regarded as the finest fishing in 
Southern Africa. Already it is possible to catch fish in over 
20 miles of sparkling streams. At the present time the season 
extends from 1st October till Easter Monday, and the cost of 
a licence is 38. 6d. per day, Ts. 6d, per week or one guinea for 
the season. Surely a fisherman’s paradise. 

Attempts are at present being made to introduce game 
birds, and in 1938 eggs of English pheasant were obtained 
both by air from England and from a breeder in Bulawayo. 
The birds, which were kept in captivity for breeding purposes, 
appeared to thrive, but unfortunately were all killed recently 
by a marauding leopard which broke into the large pen. 

lurther efforts will, however, be made, and in addition 
the Chikor or Indian Partridge is to be tried. 

Game birds and animals are at present scarce on the 
Estate, but it is nevertheless an almost annual occurrence for 
lions to visit the area. One or two of these animals appear 
to move up during the dry season from Portuguese territory 
and are frequently responsible for losses among native cattle. 

Work on the Estate, however, is not confined to tha 
creation of amenities for the tourist and spoHstnan, and a 
considerable amount is being done which may one dhy 
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and in fact has already proved, of ])enefit to the agricultural 
community. One of the first steps undertaken hy Rhodes was 
the establishment of orchards, and by his example a profitable 
industry is rapidly growing in the Inyanga clistrict. Pears 
and apples thrive in this part of the world, and the Inyanga 
trade mark is quickly becoming well known throughout the 
Colony. In addition to these orchards, experiments have been 
coiiimen(*ed with various berry fruits, such as blackberries, 
raspberries, strawberries, currants and gooseberries. It is 
hoped that one day this may lead to a more self-contained 
series of jam factories, and a widened selection of fruits for 
the Rhodesian consumer. Numerous varieties of nut-bearing 
trees are also on trial. 

Here also are being established pasture grass plots under 
irrigation which may lead the way to the better development 
of the sheep industry, which has already made a successful 
start. 


Kxotic forest trees of numerous species are to be seen on 
the Estate, and, in fact, the evidence provided by the early 
plantings was largely responsible for encouraging the Govern- 
ment to adopt its extensive afforestation scheme on the Staple- 
ford Forest Reserve. IManting of trees is being continued 
with different and more recently introduced species on 
different soils and at different altitudes. 

No article on the Rhodes Inyanga Estate, however brief, 
can c onclude without some mention being made of the relic s 
of an ancient civilisation so widely scattered over the district. 
Relativelv little scientific work has as yet been done in this 
area, and a vast field of exploration awaits the archeologist. 

On the Estate itself are no less than eight forts situated 
on hilltops, and it is remarkable that each of these can be 
seen from any of the others, although, in some instances, they 
are separated by many miles. 

Below these forts and scattered in apparently haphazard 
fashion are the '‘slave pits'' or pit circles as they are called. 
These pits are 6 — 10 feet deep and are paved at the bottom 
and the walls lined with bonded stone. A sloping entrance is 
provided traversing the wall by a narrow archway, and on 
the opposite side may be found a drain. 
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In the neighbourhood of these are the terraced lands, on 
the hillsides, obviously used at one time for the cultivation 
of crops. Instead of the contour ridges of to-day they are 
protected by stone retaining walls. Generally a perfectly 
graded water-furrow can be seen leading to these terraces, 
some of which are many miles in length. 
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Trees and Wild Flowers. 

ON THE KHODESIAN FARM. 


hy Chas. K. Brain, M,A., D.Sc., Director of Agriculture, 


PABT VI. 


The Baobab. AJansonia diyitata Linn. Fain. lioniha- 
rurcae.- TAie Baobab, or Cream of Tartar Tre(\ is certainly 
the outstanding feature of the lowlying parts of the <‘ountry. 
The valleys of the Zambesi, Sabi and Limpopo are the home 
of the Baobab. There Mopani and Baobab are by tar tin* 
most cominon trees. From May to November the lhu)babs 
are leattess and in this condition they are certainly among 
the most grotesque of all trees. An old tree, and no one 
seems to be able to guess how old siu h a tree might be. may 
be up to 70 feet liigh and the enormous sim»oth. red-barked 
boll may be 30 feet in diameter. (Fig. 42.) The small 
braiudies are curved and give the impression that they might 
be roots and that the tree is really standing on its head. 
When the large divided leaves appear the appearaiu e is com- 
pletely (‘hanged, and the large deep green domes of Baobab 
show up above the other trees like large umbrellas. The large 
pure white flowers appear early and are very much like a 
single Hibiscus flower in form. The fruits, which hang from 
stout stalks, are about five or six inches long and almost egg- 
shaped. The hard shell is felted with short hairs outside and 
contains a number of seeds embedded in white or yellowish 
powdery pith w^hich has an acid flavour, Lc., the so-called 
■Cream of Tartar. The bark of Baobabs supplies the natives 
with a fibre 'which can be spun into cloth, made into mats or 
used for tying the woodwork of their huts. It is often stated 
that verj’' young Baobab trees are never seen, and the fear is 
expressed that present-day conditions are unsuitable for these 
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trees and that the species will, in time, become extinct. The 
real explanation is, however, that the very youngs trees are 
difficult to distinguish, as the form of both the trunk and the 
leaves is quite different from that of the older trees. Although 
there are six species of the genus Adansonia know*n in the 
Tropics of the Old World, only one extends as far south as 
Scmthern Rhodesia. The wood of our Baobab is not wood at 
all in the usually accepted sense of the word and cannot be 
used for timber. The whole trunk is a netwwk of fibrous 
material and almost sponge-like in texture. When large 
trees have to be cut down to make way for a road it has been 
found that an ordinary axe is not nearly so effective as the 
small native implements, as the fibre is so springy. 

The Eabi Star. Adeniuvi multiflomm Klotz. Fam. 
Apocyiiaoeae . — The Sabi Star, or the so-called Dwarf Baobab, 
is one of the most interesting plants in our flora. Although 
there are about a dozen species of Adenhim found in Central 
Africa, this is the only one which is found in Southern Rho- 
desia. Its true home seems to be the Lower Zambesi, but it 
is also common in (he Sabi Valley. It requires condition>‘ 
similar to those which favour the true Baobab, but it has 
been introduced into a number of gardens and seems to be 
able to adapt itself to all types of soil. During the dry 
season it is leafless and its peculiar branches certainly remind 
one of the Baobab. Just before the rains it puts out its 
flowers, which vary from pale pink to red and then later in 
summer, w^hen the flowers have died, the leaves are produced. 
(Fig. 43.) It will be noticed that this plant belongs to the 
same family as several poisonous plants dealt with earlier 
in this series. This is also almost certainly poisonous and 
the juice of the branches is reported to have been used by 
natives as an arrow poison. 

The ^'Kafhr Boom.’* Eryihrina spp. Fam. Leguwinosae. 
— There are about 36 species of the genus Eryihrina w^hich 
are found throughout Africa from North to South. Of this 
number it is generally considered that only three occur at 
all commonly in Southern Rhodesia. The common speciea 
around Salisbury is Eryihrina tomentosa R.Br., which 
usually produces a medium-sized rounded tree, It flowers 
usually from August to October when it is leafless, but a few 
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brandies often bear some flowers niu(‘li earlier before all the 
leaves have fallen. The trunk is covered with rough, cork- 
like bark and the branches often have sharp but thick spines. 
The leaves consist of three fairly large leaflets which ar<^ 
felted with very short hairs belcnv. The flowers form dense 
spik(‘s (Fig. 44) w'hich open from below. They are easily 
distinguished from the Eastern Border species by the fact 
that in towentosn the calyx is divided at the apex into five 
fingerlike segments often reaching half an inch or more in 
length. Ill the other species the calyx is only shortly toothed. 
The seed pods are constricted betwecm the seeds into globular 
segments each containing one ‘Mu(‘ky-bean'’ like seed. The 
pods of tomvniosa are broader than those of the Eastern 
Border sjiecies. 

The second <‘OUimon species is that already referred to 
us the Eastern Border sjjecies. This has previouslv Veen 
determined as Erifthrina hnmei E. ifey., but there still seems 
to be some uncertainty about its c‘orrect name. According to 
Dr. Burtt Davy and also to Mr. E. G. Baker in his “Legumi- 
nosae of Tropical Afric a/’ En/thrina caffra occurs in Southern 
Khodesia, and Baker transfers some plants jireviously named 
E, Inunei from the Eastern Border to E, vaffrn. Both these 
authorities consider the tree form as caffra and state that 
E, huuH*! is a shrub. Further, the leaf stalk is not sj)iny — or 
only occasionally with one spine in E, caffra, while in 
E. hvwei both the leaf stalks and also the larger leaf veins 
bear spinels belovv^ 

The Kaffir boom grows readily from poles, and a number 
of visitors to the Eastern Border have established this species 
in their gardens in this way. The third species is not so well 
known as the other two. It only grows as a shrub or small 
tree, but it is easily recognised by the very large leaflets which 
may reach 12 inches in length. It is fairly common in the 
Matopos and has been found at Domboshawa. This is 
Erythrina latissirna E. Mey. 

The Tall Tree In the Saliabury aardene — A number of 
enquiries have been received regarding the tall tree in the 
Salisbury Public Gardens (Fig. 45). The general opinion 
seems to be that it is an indigenous tree w^hich grow s in the 
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forests of llie Eastern Border. TTnfortunately this is not the 
case, as it would be very nice if we could claim it as a member 
of our own native flora. It is Schizolobiurn excehum, Vog., 
belonging to the family Leguminosae, and it is n native of 
Brazil. When in flower about November, the whole crown 
is a mass of pale yellow flowers in long panicles. In its native 
country it often produces a perfectly straight stem to a height 
of 120 feet or more. 

Plantago lanceolata Linn. Fam. Planiaf/inaceae . — This is 
a weed introduced from England, where ii is known as 
“Ribwort*^ or ‘^Plantain. The plants live for two or more 
years, i.c., it acts as a biennial or a perennial. The leaves 
are numerous, from two to twelve inches long, narrow, with 
8 to 5 prominent veins which run along the whole length. In 
the first year the leaves lie close to the ground in a dense 
rosette; on old plants they are erect. The flower stalks are 
slender and ribbed, usually 12 to 18 inches high (Fig. 46). 
The flower heads are at first short and showy with their 
numerous (ream-coloured stamens. With age they be(H>m(‘ 
longer forming dense, cylindrical black 8})ikes up to 4 inches 
long. It flowers towards the end of summer. It prefers damp 
soils and becomes most troublesome along the edges of water 
furrows. 
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Feeding Young Stock 
in Winter 


THE EFFECT OF JJIFFERENT PLANES OF PROTEIN 


INTAKE DXIlUNd THE WINTElt MONTHS ON THE 
GBOWTH OF BEEF STEERS UNDER RANCHING 
COJvDlTlONS IN SOUTHERNS RHODESIA. 


hy C. A. Murray, M.Sc. (Agr.) and A. E. Romyn, Ph.D.* 
Division of Animal Husbandry, Department of Agriculture, 
Southern Rhodesia. 


The annual falling off in condition of range cattle during 
ihe dry winter months is well known to cattlemen and is 
( onsidered to be responsible to a large extent for the slow 
rate of maturity and (‘ousequent inferior quality of a large 
percentage of our range cattle. 

As a result of a series of experiments carried out by the 
writers (1, 2, 3) during the years 1932 to 1937 it has been 
shown that the cause of this loss in condition is generally due 
to a deficiency of protein in the grazing during the earlier 
winter months and to a deficiency of both protein and energy 
during the later winter months. 

It was also show n that young growing stock and lactating 
ranch cows did not benefit from the feeding of bonemeal, salt 
or iron supplements in the area where these experiments w’ere 
carried out, and it was concluded, therefore, that the pasture, 
in(duding browse, w^as not deficient in the minerals calcium, 
phosphorus, sodium, chlorine or iron. 

The purchased protein supplement movst commonly avail- 
able in the Colony is peanut cake. This is usually expensive, 
and the investigations described in this report have been 
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carried out to determiue the miuimum amount of protein 
which could be fed to young stock during the winter months 
with saiisfactory results and whether the young stock would 
benefit from the feeding of an energy supplement only. 

EXPERIMENT No. I. 

Experimental Animals.— Fifty uniform purchased ranch- 
bred grade Hereford weaners wer>» used They were about 
15 months old at the commencement of the experiment on the 
Ist May, 19dfi. Tlie fifty weaners were divided into five 
groups of 10 each. The groups were similar in respect to 
age, sex, type, weight and height. They were not well grown 
and at 15 months, at the commencement of the experiment, 
it will be noted that they weighed on an average vnly 413 lbs. 
per head. 1936 and 1937 were both abnormally “unfavourable 
winters” from a grazing standpoint. 

The weaners were fed the following rations in addition 
to their ordinary veld grazing : — 


Table I. — Feet! Consumption per Head per Day. 


Group 

Huiioii. 

^Protein 
in supple- 
mentary 
ration. 

tProtein 
in supple- 
mentary 
ration 

I. 

Control — No Hupplemen- 
tary feed 

lbs. 

per<*ent. 

II. 

lbs. Maize meal 

.10 

7 

III. 

1 lb. Maize meal + 

^ lb. Peanut cake 

.27 

18 

IV. 

lb. Maize meal + 

1 lb. Peanut cake 

i 

.43 

29 

v. 

1| lb. Peanut cake 

.60 

40 


*Protein is given as dige.stible crude protein. 

tCrude Protein of Maize meal and Peanut cake taken as being 76% and 
89% digestible respectively. 
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The compoftitioix of the maize meal and peanut cake used 
was determined by the Onderstepoort Research Laboratories, 
Pretoria as : — 


Maize Meal. Peanut Cake. 


Moisture 

9.1 

7.4 

Ash 

1.2 

4.4 

Crude Protein 

9.0 

44.6 

Ether Extract 

2.H 

10.4 

Fibre 

3.0 

5.2 

Nitrogen-free Extract 

75.4 

28.0 


The rations given to Groups II. to V. inclusive have for 
[>ra(‘ti(*al purposes the same energy value. The protein intake 
has l>een varied but the amount of energy kept constant. 

Management and Feeding. — The animals were grazed 
together throughout the experiment on free range. During 
the winter months, as soon as the cattle show^ed signs of losing 
condition, the supplementary feeding was commenced. All 
the animals w^ere collected daily, except on Sundays, at pens 
which were erected in the paddock where they grazed, for this 
supplementary feeding. In these pens the animals in Groups 
II. to V. were fed their supplements iiulividvally, so as to 
ensure that each animal received its specified ration. 

BmuIU. — T he average weights of the five groups of 
animals are given in Table II. The results are shown in 
graphic form in Fig. I. 





FIG. 



f93^ /93S 


keehim; vovng sto<’k in winter. 
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TABLE II. 


Average livetreighi of the experimental animals at approxi- 
mately 28 (lay intervals. 
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DISCUSSION OF RESULTS. 

(a) First Winter.— During the first winter the feeding of 
the different protein supplements was commenr ed on 1st July, 
1936, and was continued until the 17th November. At the 
end of this feeding period there was practically no difference 
in weight between Groups I. (Control) and Group II. which 
received 1| lbs. maize meal. It appears, therefore, that the 
animals in Group II. derived no benefit from the daily feeding 
of maize meal. On the other hand. Groups III., IV. and V., 
which received additional protein in the form of peanut cake, 
all did very much better and weighed on the average 47 lbs., 
64 lbs., and 74 lbs. heavier than the Group I. animals. The 
difference between Groups I. and II. and the other three 
groups are wide enough to be statistically significant, but the 
small differences that existed between Groups III., IV. and 
V. are not significant. 

It appears, therefore, that for the ])urpo8e of wintering 
young stock during their first winter (1936) after weaning, 
the energy supplement (1^ lbs. maize meal) fed to Group II., 
supplying ,10 lbs. digestible crude protein per day, was of 
no apparent benefit, while the supplements fed to Groups III., 
IV. and V. supplying the same amount of energy, but .27, 
.43 and .60 lbs. digestible crude protein respectively per day, 
were effective, but iihere was no apparent advantage in 
increasing the protein from .27 to .60 lbs. per day. 

During the subsequent summer (17/11/37 to 1/7/38) 
the animals in all the groups did very well. During fliis 
period, as is usually the case, the Group I. (Control) animals 
made up some of the leeway on Groups III,, IV, and V. For 
some reason which cannot be explained Group It. did better, 
however, during the last few summer months (10/2/37 to 
1/7/38) than Group I. and on 1/7/37 actually weighed 
34 lbs, heavier than Group I. and practically as much as 
Groups II. and IV; 
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(h) Second Winter— Tlie second winter (1/7/37 to 
16/12/37) tlie Nanie rations were fed lo the different groups 
as during the first winter. At the end of the second winter 
the average weights of (jroups I., II., III., IV. and V. were 
540. 577, 622, 636 and 663 lbs., respectively. From Table II. 
il will be noticed that the average difference in weight between 
Groups I. and II. was 34 lbs. at the commencement of this 
inter and that it was still practically the same, 37 lbs., at 
the end of the feeding period. From this it seems clear that 
(iroup 11. again did not receive any benefit from the feeding 
of 1^ lbs. inaiz(* meal. Groups III., IV. and V. once more 
benefitttal from the increase in protein and the three planes 
ot intake again j»roved more or less equally efficient. All three 
groups were sigiiifi(‘antly heavier than Group I. (Control) or 
(iroup II. (Maize Meal). 

It was not considered that any useful purpose would be 
se!‘\ed bv c<mtinuing the experiment into a third winter and 
it was brought to a conclusion on 11th March, 1938, when the 
animals had been on good grazing for three summer months. 

At this stagt* (iroups 1,, II., III., IV. and V. WTUghed 
715, 747, 785, 791 and 819 lbs. respectively. The difference 
of 32 lbs. (S.K. ±31 lbs.) between Groups I. and II. was not 
significant while the differences of 70 lbs. (S.E. ±29 lbs.), 
76 )l)s. (S.E.t37 lbs.) and 104 Ib^. (S.E. ±29 lbs.) betw^een 
Group 1. and (iroups III., IV. and V. respectively were 
significnint. 

From an examination of the data in Experiment I. it 
appears, therefore, that : — 

(1) A daily supplementary ration of lbs. of maize meal 
sin)p1ying .10 lbs. of digestible crude protein did not 
benefit a group of young growing cattle on free range 
during the successive winters of 1936 and 1937. 

(2) A daily supplementary ration of — 

1 lb. maize meal + \ lb. peanut cake, 
or I lb. maize meal and 1 lb. peanut cake, 
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or 1 ^ lbs. peanut cake 

did benefit groups of yoking growing rattle during 
the successive winters of 1936 and 1937. These three 
rations w^ere equally effective, though the digestible 
crude protein supplied varied from .27 to .60 lbs. per 
head per day. 

EXPERIMENT 11. 

Experimental Animals. — Twenty-one Africander x Herr, 
ford w^eaners similar in type to those in Experiment I. were 
used in this experiment. They w^re, on the average, 15 
months old at the commenceinent of the experiment and 
weighed just under 500 lbs. liveweight. 

Groups. — The twenty-one weaners were divided into three 
similar groups of 7 per group and fed the following rations : - - 

Group I. — Veld grazing only. (Vuitrol. 

Group II. — Veld grazing, plus lbs. maize meal daily 
supplying .10 lbs. digestible crude protein. 

Group III. — Velcf grazing, plus lbs. peanut cake 
daily, supplying .60 lbs. digestible c rude protein. 

The rations fed to Groups II. and III. supplied the same 
amount of energy. 

Management and Method of Feeding. — The cattle were 
managed in the same way as in Experiment No. 1. The 
supplements were fed on Groups II. and III. from the 1st of 
July to the 16th December, 1937, during the first winter and 
from the 5th of May to the 17th of October, 1938, during the 
second winter. 

The experiment Was started cm the 7th April, 1937, and 
concluded at the end of the second winter on the 27/10/38. 

Besnlts. — The average weights of the three groups of 
animals are given in Table III. and illustrated graphically 
in Fig. II. 
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TABLE III. 

Averaye liveweiyht of mental animals at apyroxiniately 

28 day intervals. 


Date. 

Group I. 
C*ontroI. 

Group n. 

li lbs. 
Maize meal. 

Group 111. 
li lbs. 
Peanut 
Cake. 



lbs. 

lbs. 

lbs. 


7/ 4/37 

498 

498 

499 

First Summer 

4/ 5/37 

506 

509 

502 


' 1/ 6/37 

487 

494 

501 


; 1/ 7/37 

199 

515 

514 


28/ 7/37 

491 

495 

512 


24/ 8/37 

484 

490 

521 

First Winter 

! 22/ 9/37 

465 

469 

516 


; 19/10/37 

440 

453 

• 511 


16/11/37 

428 

432 

4f)6 


16/12/37 1 

. , 1 

428 

440 

501 


13/ 1/38 

4tK) 

1 519 

576 


10/ 2/38 

548 

580 

624 

Second Summer 

10/ 3/38 

595 

630 

661 


7/ 4/38 

669 1 

703 

727 

i 

5/ 5/38 

683 1 

704 

737 

I 

) 

1/ 7/38 

690 

703 

749 

1 

j 

28/ 7/38 

642 

664 

718 

Second W'intor j 

25/ 8/38 

649 

641 

722 

! 

27/10/38 1 

633 1 

643 

740 


From « study of the data in Table III. aud Fi^. II. it 
is clear that the (Iroiip II. animals vhich received the maize 
vsupplement did no better than the control o^roup, in either 
the first or second winter. 

Animals in Group III. were, at the end of the first winter, 
an average of 73 and 61 lbs. heavier and, at the end of the 
second winter, 107 and 97 lbs. heavier than those in Groups I. 
and II. respectively. These differences were satistically 
.significant. 

These results confirm those obtained in Experiment No. 1. 
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FIG II 



General Conclusions. — From the feeding results with two 
groups of young cattle over a period of two winters eacli from 
1936 to 1938 at the Rhodes Matopo Estate, Bulawayo, it is 
concluded that, under the conditions of these experiments : — 

(1) The feeding of 1| lbs. of maize meal containing 
,10 lbs. of digestible crude protein is of no apparent 

value to young cattle on natural veld. 

(2) Any one of the following supplements, all of which 
have the same energy value as 1| lbs. maize meal, 
is of benefit. 

1 lb. maize plus | lb. peanut cake, 

I lb. maize plus 1 lb. peanut cake. 

1| lb. peanut cake. 

They appear to be equally effective, though the 
content of crude protein varies from 18% to 40%. 
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(J:}) It appears that for wintering young cattle on natural 
grazing which contains approximately 3% crude 
protein (exclusive of any browse) it is necessary to 
supply a miniinuin of approximately a quarter of a 
pound of digestible crude protein per head per day. 

(4) Moth the energy and protein requirements of young 
stock under those conditions are apparently met by 
a ration, in addition to the natural grazing, of 
approximately 1-| lbs. of concentrates })er day con- 
taining 18% digestible crude protein. 
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Because they add to your losses, insect pests are subtrac- 
tors. Do not divide your crops with them, but multiply your 
gains by clean farming. — Cleanliness Aids Insect Control. 
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Soil and Water Conservation 

PART II. 


CHAPTER 4.— CONSTEFCTION OF SOIL CONSER- 
VATION WORKS. 


By D. Aylen and the Irrigation Officers. 

STORM DRAINS. 

The first line of defenc e against soil erosion is the storm 
drain, which should be constructed above all cultivated lands 
and in certain cases above pastoral lands, in order to prevent 
storm water from outside these lands reaching them and 
causing erosion. 

It is a common fault to make these drains too small, 
although it is of prime importance that they should be ot 
adequate dimensions, as a drain that is too small will overflow 
or burst in heavy storms with disastrous conse(]uen(;e8 to the 
crops and contour ridges on the lands below. For this reason 
it is most important^ that drains should be made at least of 
the full dimensions obtained from the diagrams Figs. 21 and 
22. Even though to the uninitiated the dimensions may 
appear unnecessarily large, they are only barely adeqmite for 
conditions as specified. 

Grades and Sizes of Drains. — For reasons of economy, it 
is ne(*essary that a drain should be on as steep a grade as the 
formation will stand, but this easily overdone, and may lead 
to the formation of dangerous and costly gullies and to the 
depositing of silt and gravel in undesirable places. For 
general conditions and in formations of average toughness a 
gradient of 1 in 200 will be suitable. In hard and stony 
ground a gradient of 1 in 100 is permissible. 

It is frequently necessary to carry a drain down a steep 
slope for a portion of the way. Several alternative methods 
of protection may be adopted to avoid erosion in the drain. 
If the formation is soft it will be necessary to instal ^'bolster’’ 





of storm drain 
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or other checks or drops at close intervals in order to maintain 
a non-Hconrin^ fjfradient. Details of methods of construction 
of bolsters and drops are ^iven in a later Ihilltein. In other 
iiituations it niay be possible to lead the drain to the top or 
side of a rocky slope and allow the water to spill out and be 
collected in a storm drain (‘onstructed at the foot of the slope. 
The storm drain in Fif^. 19 illustrates such a scheme. 
Normally, however, a drain should be constructed on an even 
^rade throughout. 

As the Type A drains (Fig. !20) have been designed to 
permit of a full flood rising partly up the spoil bank it is 
hnjhljj nnportant (hat the bank should be constructed 
mu/ nuuuini ned in a well-consolidated and ])rotected 
condition. The loe of the bank should be at least three feet 
from the downstream edge of the drain as shown in the upj)er 
drav^ing (Fig. 20). The clear space or “berm^’ between the 
bank and edge of the drain adds considerably to its (‘apacity 
and has been allowed for in the diagrams of the capacities of 
drains (Fig, 21) and it should be realised that the bed widths 
there stated are inadequate unless this berm is available. The 
berm also obviates Ihe danger of the drain being blocked due 
to material from the bank falling into the drain. 

In the case of steep land slopes in excess of 1 in 10, the 
carrying c apac ity of the berm is very sniall, and in these cases 
the size of a drain should be obtained from Fig. No. 22. 

When digging a drain on a slope it is important to cant 
the bed of thc» drain to ward. < the hill and away from the 
spoil bank, as shown in Fig. 20. This will keiqi the main 
force of the stream away from the bank, whicdi is the weakest 
point, and localise any scouring that may occur at the place 
best fitted to stand it. 

Special precautions should be taken where drains are 
required to cross or pick up water from a storm channel 
leading down from steep slopes. Such points are dangerous 
owing to the rush of w^ater and the sudden deposit of silt 
which may choice the drain. It is frequently advisable to 
build a check across the channel above the drain, and these 
chechs may be of earth or boulders, etc., with an outlet to 
lead the wat^r at any easy angle to the main drain below. 
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Fig. 19. 




-Types of storm drains. 
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In order to determine the adequate dimensions for a 
storm drain it is necessary to decide what the probable 
maximum flood run-off will be from the catchment area dis- 
charging into the storm drain. 

This maximum flood run-off* will depend on the extent of 
the area to be drained^ its shape and nature of soil and 
vegetative cover. 

The following can be accepled as safe approximations for 
the maximum flood discharge in cubic feet per second per 
acre for catchment areas of varying types in excess of 100 
acres in extent. 

Type Catchment. — 1 cu. ft. per second per acre. Well 

grassed gently sloping veld, or contour ridged arable land 
with absorptive soil. 

Type Catchment. — cu. ft. per 8e<‘ond per acre. 
Moderately steep veld with fair to good grass cover, unpro- 
tected arable lands with absorptive soil or contour ridged 
arable lands with clay sub-soil. 

Type ''C'^ Catchment. — 2 cu. ft. per second per acre. 
Steep slopes with rock, outcrops, or steep and eroded arable 
lands. 

For catchment areas under 100 acres in extent the above 
discharge should be increased by 5% for every 10 acres that 
the catchment is under 100 acres in extent. 

For example, for a Type ‘‘C’’ catchment 20 acres in 
extent the maximum flood discharge to be adopted per ac^re 

2x8x5 

would be 2.8 cubic feet per 8econd = (2+ — and for a 
Type ‘‘B’’ catchment 50 acres in extent the maximum flood 
discharge to be adopted per acre w^ould be 1.9 cubic feet per 

»c».d=(1.6+ 


To utilise diagrams Nos, 21 x 22 proceed as follows: — 

Assume that it is required to determine suitable sixes for 
a storm drain to safely discharge flood water from a Type “C” 
catchment 20 acres in extent, then receive the discharge from 
a Type “B’' catchment 50 acres in extent and finally in its 
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Fig. 21— (Continoad) . 











DtSCNMCE CAPAOTY OF STORM DKAffs/S 
TYPE B’ 
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last section before it reaches a natural outlet receives the 
discharge from a Type ‘‘A"' catchment 50 acres in extent. 

The first section will be required to deal with 2.8 x 20, 
/.e., 56 cu. ft. per second, towards the end of the 8e(‘ond 
section with 56 plus 1.9 x 50, i.e., 151 cu. ft. per second and 
at the end of the final section with 151 plus 1.25 x 50, 7.e., 
213 cu. ft. per second. 

If it has been decided to^ adopt a 1 in 200 grade through- 
out and a type drain is necessary in the first section and 
type drains in the other two sections, it will be seen 
from the dotted lines in the accompanying diagrams that 
suitable sizes of drains will be : — 

In first section bed width 6 ft. depth 24 inches. 

In second ,, ,, 8 ft. depth 18 inches. 

In third ,, ,, 9 ft. depth 18 inches. 

The above method will admittedly give flood discharge 
figures on the high side, as each catchment area has been 
treated as a separate unit and the rate of run-off per acre has 
not been reduced in accordance with the increase in the total 
catchment area. 

If allowa'nce is made for this factor the anticipated 
maximum flood discharge could be reduced to 132 cubic feet 
per second at the end of the second section and 165 cubic feet 
per second at the end of the final section. 

It will be seen from the diagram, however, that the 
adoption of these figures would only effect a small reduction 
of less than 1 foot in the bed width, and as the figures for 
discharge are only empirical estimates it is as well to be on 
the safe side by adopting the higher figures. 

It will be further seen that from the diagram that if a 
Type “A’* catchment 120 acres in extent has to be dealt with 
the drain should have a final bed width of 7 feet and be 18 
inches deep, as this will be capable of dealing with the 
expected maximum discharge of 120 cubic feet per second. 
If the catchment is of normal shape so that its extent increases 
uniformly along the drain a suitable size for the initial 
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Hectioii would be 3 feet bed width and 18 inches deep, as this 
would be capable of dealing with 30 cubic feet per second, 
which is slightly more than the anticipated maximum 
discharge for the intial 20 acres. 

The diagrams also indicate that the maximum discharge 
(capable of being dealt with by a storm drain of reasonable 
size, viz., 11 feet bed width and 18 inches deep is 375 cubic 
feet per second. This implies that the maximum catchment 
areas discharging into storm drains of the “A’’ type should 
be limited to 375 acres of “A” type catchments, 250 acres for 
“ir* type catchments and about 190 acres for ‘‘C’’ type 

catchmentvS. 

This serves to emphasise how essential it is that outlets 
along natural drainage channels should be provided as soon 
as the (‘atchments to be drained approach these limits. 

In order to prevent the possibility of the spoil bank being 
eroded it is desirable to encourage the growth of grass on 
the bank, but the berm and the drain itself should be kept 
free of rank vegetation. 

Natural Outlets. — As previously stated, storm drains 
should be aligned to discharge into natural outlets as soon as 
possible in order to limit the amount of water these drains 
have to discharge and thus enable their size to be kept within 
economical limits. 

These outlets should, however, be carefully chosen to 
ensure that they are capable of carrying the water without 
setting up erosion, and left with a natural cover of vegetation, 
and bolstered or check-dammed if necessary. 

The correct method of discharging a storm drain in veld 
is described at the end of a later paragraph, “Ridge outlets 
to veld.*’ 

Skill and experience in laying out drains will sometimes 
achieve the seemingly impossible, and for this reason it is 
important to obtain expert advice in advance, before digging 
drains which may do damage and handicap the general 
scheme of protective works on the lands below or on other 
parts of the farm. 
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OombrnetloiL — In soft formation a great deal of hand 
labour may be sared by stumping along the line of the drain 
and using the plm^h to break up the soil for a sufficient 
width. After ploughing, the soil can be thrown out by hand 
or a certain amount of the work done by damscoop and ditcher. 

It is not generally realised that a broad, comparatively 
shallow drain is not only cheaper but is also less liable to 
scour than a deep narrow drain. 

Where hand labour is necessary, the ideal syslem is 
“piece-work/* The following table shows a reasonable “task’’ 
for average conditions, where hand labour only is employed, 
but the figures must be decreased, say, 26 per cent., for rubble 
or gravel, and can be doubled when the soil is soft and a 
plough is utilised. 


Ta»k Work in JAnear Feet per Boy Day, 


Bed Width. 


De] 

”T2''' 

3th. 

187“ 

24" " 

3 



26' 0" 

19' 6" 

11' 3" 

4 

— 

21' 0" 

13' 6" 

10' 0" 

5 .j 

— 

17' 9" 

11' 0" 

8' 3" 

6 


11' 6" 


6' 9" 

7 

ly 0" 


7' 0" 

5' 9^^ 

8 

15' 6" 

9' 0" 

6' 0" 

5' 3" 

9 

11' 6" 

6' 6" 

4' 6" 

— 

10 


6' 0" 

4' 0" 

— 

11 

8' 9" 

6' 0" 

S' 9" 

— 

12 


4' 6" 

3' 3" 

— 

13 




— 

— 

14 

4' 6" 

— 

— 

— 


Basis of Piece Work, 

Up to 6 feet all depths : 4 cu. yds. =108 c/f per boy day. 

Up to 8 feet all depths: 3| cu. yds.* 95 c/f per boy day. 

Up to 12 feet all depths s S cu. yds. * 81 c/f per boy day. 

Up to 16 feet all depths : 2| cu. yd8.= 68 c/f per boy day. 
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In tlie case of drains set out on land on a flatter slope than 
1/10 where the berm is to be utilbed for discharging flood 
water, it is essential that the spoil bank should be constructed 
to the correct shape and height. This will be achieved with 
the minimum of labour if the following method is adopted. 

The strip for the 3 feet wide berm should first be marked 
out and the base width of the bank, as derived from the 
following table should then be measured and clearly marked. 
For example, if the depth of drain is to be 12 inches and the 
bed width 8 feet the base width of the spoil bank will be 
9 feet 6 inches, or if the depth of the drain is to be 6 inches 
with a 12 feet bed width the base width of the spoil bank will 
be 10 feet. 


Type of Bank Widths for Gentle Land Slopes (Type 

Drain,) 


Bed width 
of drain. 

Feet 

3 

4 

5 

6 

7 

8 


o 

6" 

( 8' 6" 

10' 0" 

11' 0* 

12’ 0" 

13 ' 0 ' 

14 ' 6 ' ' 

|l^ 

L ^ 25 

M.S 

12" 

! 7' 6" 

8' 0" 

O' 0 " 

10' 0" 

10' 6" 

11' 6" 

e8 

18 " 1 6' 0" 

7 ' 0 " 

7/ Qff 

8' 0" 

8' 6' 

9 ' 6" 1 


® TJ 

Q 

24 " 

( 



0' 6-^ 

7/ 0^ 

8' 0"J 


Bed width 
of drain. 

Feet 

9 

10 

11 

12 

13 

14 


•M 

O 

6" j 

' 8' 6" 

O' 0 " 

9 ' 6" 

10 ' o' 

11' 0^ 

11' 6"'’ 

^ . 

Depth 

drain 

12" J 

18 " j 
24 " 1 

KK 0" 
12' 0" 

lO' 6" 
13 ' 0 " 

11' 0" 




[■5 § 

to 

ce 0 
PQ 


The first lots of spoil excavated from the drain should 
be deposited along the downstream edge of the strip marked 
out for the bank and spoil subsequently excavated should 
be deposited along the near side of the bank thus formed until 
the whole width of the strip has been covered with an even 
layer of spoil. The bank is then raised in a similar way by 
depositing the spoil progressively from the far edge to the 
near edge of the bank. In this way the bank will almost 
automatically assume the correct shape without the need for 
double handling of the spoil and with only a minimum of 
trimming after the excavation of the drain is completed. 






464 


THE BHODESIA AGEICtrLTUEAL JOUENAL. 


As the spoil bank is not utilised for increasing the 
discharging capacity of. the drain on slopes steeper than 1/10, 
accurate construction of the bank is not of much importance 
but the natives should be instructed to throw the spoil well 
away from the bank to avoid the necessity of double handling, 
and leave a berm at least 12 inches in width. 

Naturally on steep slopes the base width of the bank will 
be slightly wider than those given in the table above. 

CHAPTER 5.— CONTOUR RIDGES. 

Definiticm of Contour Bidgas. — Contour ridges are low sub- 
stantial banks of earth, either with or without a trough or 
water channel on the upperside. Fig. No. 27 gives the correct 
sizes for various types. 

Except when designed primarily for the purposes of water 
conservation the contour ridges are spaced as far apart as 
possible, but the width of the intervals between tlie ridges is 
determined by the consideration that they should not be so 
far apart as to permit of water gathering in sufficient quantity 
to cause erosion of soil in the strips between the ridges. 

The result of too wide a spacing is undue silting of the 
chanuel above the ridge. See Fig. 24. 

The spacings now recommended have been found by 
reasonably long trials on farms to be the most satisfactory 
and economical, taking into consideration construction and 
particularly maintenance costs, and subsequent ease of 
farming operations. Provided the land is correctly farmed 
the ridges on these spacings should afford permanent conser- 
vation of the soil and its fertility. 

Any marked terracing affect, whether caused by plough- 
ing or deposits of silt in the channel is not to be desired, as 
it greatly increases maintenance costs and endangers the 
safety of the ridge, and results in the formation of a high 
steep bank on the lower side of the ridge which cannot be 
cultivated or crossed. An easily eroded land or one in poor 
condition will naturally require closer spacings. As will be 
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fully explained in a later bulletin the biggest factor in con- 
trolling absorption of water and erosion is the humus content 
of the soil and the methods of working it. 

Good farming therefore plays an important part in soil 
and water conservation. 

In cases where contour ridges are tending to become 
terraces, unless specially spaced and desiijned for that purpose, 
intermediate ridges should be put in without delay. If this 
terracing effect has been brought about by using reversible 
ploughs (ontinually throwing downhill they should be used 
solely throwing uphill until su(‘h time as the topsoil has been 
returned to an even depth throughout the width of the strip. 

Gradient of Ridges The gradient of ridges may vary 

from a practically flat grade in regions of low rainfall where 
water conservation is the prime esvsential, to a maximum 
gradient of 1 in 200 (6 inches per 100 feet) in areas liable 
to waterlogging, but the soil must be resistant to erosion. 

The ])ractice of setting out a ridge on an increasing grade 
towards its outlet is now the universal practice owing to the 
increased safety effected by this method. 

Normally the function of ridges is to remove such w^ater 
as cannot be made to penetrate into the soil at sm^h a speed 
as will not cause erosion, and permit the greatest possible 
absorption of water and deposition of silt. 

In heavy soils or in soil with a (day sub-soil, there iwS 
no advantage in using almost flat grades, as the soil in the 
water-(diannel soon becomes saturated and no more watc'r is 
absorbed. 

In siudi cases it is advisable to construct the (diannel 
contour ridge type C and a variable gradient from 1/400 to 
1/200 should be used. It is most important that the bed of 
the channel should be far more accurately pegged and con- 
structed than is satisfactory for other types of soil. Damming 
of water in old gullies must be reduced to an absolute 
minimum, as water held in any depression does not seep away 
but percolates through the bank and trickles down to the next 
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one, with the result that the beds of all old gullies remain 
impassable bogs. One is thus prevented from cultivating or 
ploughing the land. 

It is advisable in such vleis to eliminate ponding in old 
gullies by making the curves across them more acute than is 
usual elsewhere and for the farmer to fill in the remaining 
depression with soil which would otherwise hold water. The 
eveness of the bed of the channel should be checked b}’^ using 
boning rods as described on a later page. 

The above recommendations are based on examinations 
which have been made as a result of complaints received on 
the waterlogging of land due to the construction of contour 
ridges, and if adopted in future should materially assist in 
preventing waterlogging of vlei soils. 

SIMPLIFIED TABLE OF MAXIMUM SPACING AND 

LENGTHS. 


Based on economic maintenance and reasonable safety. Loam 
Soils. Slight sheet erosion. No gullies. Well farmed land. 


8 

. ^ c 

no «8 , iS 

§ £: ,2 

Maximum Lengths in Yards for Variable 
Gradient Ridges. 


Tobacco. 

Maize. 

Semi- Arid 

eo j 

*S 0 

1/600 to 

1/1000 to 

Districts. 

i I-. 

1/300 

1/400 

Type of Ridge. 

i/aooo to 
1/1000 

OQ 

C D 

ABC 

A B 

1/15 6'J 30 

500 350 

500 

450 400 

1/aO 6i 37 


650 

>1 >» 

1/25 43 

>♦ »> 

11 

17 71 

1/30 5 50 


>1 

77 77 

l/«) 4i 60 

71 >1 

„ 500 

77 ” 

1/60 4 70 

Slopes flatter- 

17 11 

>1 >1 

77 7 > 

than 1/60 75 j 

11 >7 

>1 »> 

77 77 


Note 1*— Explanation of types of ridge A, B, C and t) are 
given on the next pages* 
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Note 2. — It is recommended that the flatter ridges in 
semi-*arid districts should be be made shorter than the 
standard length because, though normally little run-off can 
be expected, this is occasionally not the case during abnormal 
seasons of prolonged storms, and obviously the flatter gradient 
has a lesser capacity. 

Where greater lengths are required in seini-arid districts 
the gradient should be gradually increased after the 400 yard 
length has been passed, e.g., 100 yards of 1/600 and 100 yards 
of 1/500. The 1/2000 gradient must only be used when soil 
conditions are good. 

Note 3. — For vleis and other lands inclined to waterlog 
see previous page. 

Spacing between ridges must be reduced by 15 per cent, 
for any one of the following conditions, plus a further 
redu(?tion of 10 per cent, for each subsequent unfavourable 
condition : — 

(1) Extensive sheet erosion. 

(2) Numerous small gullies. 

(3) Soil in poor condition (overcropped, badly worked). 

(4) Naturally impervious soil. 

(5) Naturally highly erosive soil. 

Areas may be increased by 10 per cent, by a correspond- 
ing increase in either length of horizontal distance between 
ridges for each of the following conditions: — 

(1) No apparent erosion. 

(2) Good absorptive soil. 

(3) Exceptionally good working of the land. 

(4) Good humus content. (Regular and ample green 
manure, compost, etc.). 

Except in cases where antheaps or outcrops necessitate 
an alteration the distance between ridges should not exceed 
those given in the table above with adjustments as recom- 
mended. 
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The lengths of contour ridges draining in one direction 
should not exceed those given unless the spacing has been 
corresponding^ reduced so that the same area is maintained. 

Bimenaiona and Description of various Types of Contour 
Eidge. — The most suitable shape of contour ridge varies 
according to the land slope. It is also limited to a certain 
extent bv the method of construction and the type of farming 
practised, implements used and the soil type. 

On steep slopes it is essential that there be a definite 
channel above the ridge, but at the other extreme on almost 
flat slopes the broad bank type is the most satisfactory for 
general farming purposes. 

The shapes have been divided into four main classes. 

Type — This is the most common type of ridge and 

is suitable for use on loam soils with land slopes of 1/25 
to 1/40. 

When made to full size and later widened during the 
coiirse of maintenance the bank may be planted to crops. 

By taking slightly more soil from the upper side of the 
ridge a defined* channel is formed which considerably increases 
the carrying capacity of the ridge. 

Type — This type is suitable on laud slopes flatter 

than 1/40. 

It is usually constructed by taking an equal amount of 
soil from both sides of the ridge, but it is advisable to clear 
a shallow water (diannel on the upper side in order to increase 
the factor of safety and provide for silt. The bank can be 
planted to crops, but both the water channel and bank should 
be properly maintained and this can be done by means of the 
plough only, if sufficient care is exercised. 

Type ^*0.**~~This type of ridge is designed primarily for 
use in conjunction with reversible ploughs. The ploughing 
operations should be conducted for the first few years so that 
the soil is thrown uphill to ensure widening of the bank and 
trough to the shape shown in Fig. 27, and eventually 
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provides a very solid and safe structure, after which normal 
methods of ploughing may be adopted, provided the main- 
tenance of the ridge is not neglected. This type of ridge is 
primarily intended for tobacco and steep lands and may be 
extended up to a maximum length of 500 yards and with 
“steep" variable grades and standard spacing. When the 
bank has attained full width it may be cultivated, but the 
channel must always be kept clean. 

Type **D.” — This type of ridge is formed by taking the 
soil almost entirely from the upper side and is intended for 
use on tobacco lands with slopes steeper than 1/25. 

Its carrying capacity is much less than that of a Type 
“A" ridge and therefore the length draining in one direction 
should never exceed 350 yards. 


Dimensions of Contour Ridges. 



Type A. 

Type B. 

Type C. 

Type D. 

Height, trough to bank 

2' O'' 

1' 6" 

2' 0" 

2' 3" 

Bottom width of water 

channel 

8' 0" 

8' 0" 

6' 0" 

4' 0" 

Width of the bank 

13' 0" 

16' 0" 

8' 0" 

8' 0" 

Height of bank above 

normal ground level 

1' 6’ 

1' 3" 

1' 6" 

1' 6" 


Contour ridges built to these standard dimensions will not 
break, but any reduction of these dimensions is false economy, 
as it will only result in the breaking of the ridge when the 
inevitable combination of circumstances occurs to produce the 
occasional big run-off. The ridges as recommended have been 
found to be only just sufficient to cope with these abnormal 
conditions. Such a run-off will completely fill the channel of 
a contour ridge built to the recommended dimensions and 
leave no freeboard or factor of safety. 

It should be realised therefore that these recommended 
dimensions are the smallest which local experimice has demon- 
strated are reasonably safe, bnt any reduction in the dimes'- 
sions will only result in trouble and r»gret. 




son. AND WAim CONSEEVATION. 


471 


A narrow bank, even if high, ivS not safe, as in any event 
the bank slowly settles until eventually its base width is 
almost four times its original height with consequent lowering 
of the crest and fear of overtopping unless the bank is con- 
tinually being made up. 

The failure of a narrow bank can also result from the 
burrowing operations of rats or ants, as they may easily 
pierce right through it, and in addition a bank of this nature 
i nn soon be rendered non-etfective by the trampling of cattle. 

Ridge Outlets. — Defective outlets to veld are a prolific 
<‘ttuse of broken ridges, as it is not commonly realised that 
any restritdion in the width of the trough at the outlet will 
render it unable to (iarry the discharge from a ridge of 
standard length and spacing. 

The correct method for discharging on to veld or into 
vleis is shown in Fig. 28. Just inside the edge of the land 
it is common to find a hollow' caused by the ploughs turning, 
and a bank is thrown up at the actual edge. It is most 
important for the ridge to be built up an e^rtra height 
across the hollow, and for the outlet drain to be cut to full 
depth and wddth through the bank. 

Furthermore, a common fault is to stop the outlet short 
with a box-end as slumm in the insert Fig. 28. The outlet 
should be given a greater rate of fall than the ridge and 
should be curved round down the slope for a sufficient distance 
for the bed to run out on to the ground level. 

This is done by giving extra fall to the peg equiva- 
lent to the depth to w'hich the channel or drain w’ill 
be excavated and placing a peg at the same level as “B’’ 
and at a distance from ‘*B” of about one and a half to twice 
the wddth of the channel at “A” being the last peg on 

true grade. The channel is curved round and gradually 
widened out with the bed following the correct gradient, thus 
becoming shallower to finally emerge at ground level on the 
line BC. 

This method overcomes any likelihood of serious restric- 
tion occurring at this most vunerable place without intro- 
ducing the danger of erosion. A similar method is applicable 
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to and correct for storm drains discharging into veld, but the 
width should be such that the depth of water does not 

exceed 6 inches. 

It is important that the outlet be kept clear of trash or 
other obstructions to prevent the deposition of unduly high 
banks of silt. Particular attention should be given during 
the early portion of the rainy season. It is, however, sound 
practice in order to prevent scouring of the outlet and area 
below to establish a close growing grass over this area. 

Outlets to Drains. — Great care must be taken when dis- 
charging contour ridges into shallow drains, especially when 
reliance is placed on the bank of the drain to contribute to 
its capacity, and also in cases where the drain not only 
receives the outlet water but also functions as a storm drain 
protecting the land (/.c., the slope of the ground is from the 
drain towards the land). 

There are various factors wiiich only become apparent by 
observation during full flood conditions. 

It is necessary to make sure that the water from the ridge 
enters the drain moving in the same direction and that the 
level of w'^ater in the drain is not higher than the water in 
the ridge. 

The end of the ridge should be bent round (see Fig. 29) 
so as to obtain a “stream line” effect, as anv swirl or check 
which must result from an abrupt change of direction will 
cause a banking up of the w^ater-in the ridge, and silt both 
from the drain and the ridge will be deposited as a bar 
across the mouth. 

In numerous cases w^here the slope is from the drain 
towards the land, failures of the ridges have occurred just 
w’ithin the land. Checking of the levels may reveal a con- 
tinuous gradient along the bed of the ridge channel and thus 
it is not at first apparent w’hy breaks occur with regularity 
during each big storm. In such cases it will usually be 
found, provided there is no restriction of wudth of the ridge 
nor weakness of the bank, that the drain has been so made 
that during heavy storms the water runs at a considerable 
depth (1 ft. 6 in. deep or more) and the level of water in the 
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drain closely approaches or is above the level of the top of 
the ridge jost within the land. Failure of the ridge is thus 
inevitable. 

There are three alternatives in such a case: (1) Deepen 
the drain. (2) Dig a separate drain. (3) Bend down the end 
of the rentour ridge so that it meets the drain at a place where 
the top of the drain bank is slightly lower than the ridge on 
the far side of the bend. Along the bend the bank should 
be gradually increased in height so that the top is level. The 
latter method (see Fig. 29) is usually the most practical. 

In most cases the establishment of short grass in the 
ridge channel where it bends and meets the drain will be 
sufficient to control erosion, however it should be seen that 
the gradient does not exceed 1/200 if left bare and 1/100 if 
planted to grass, and in many cases such as the example 
above, this results in a step down from the ridge channel to 
the bed of the drain, which step will rapidly cut back due 
to erosion taking place at such times as when there is a flow 
in the ridge, but little in the drain. A bolster should there- 
fore be placed along this step. 

METHODS OF MEASFRINO CONTOUR RIDGES. 

Height of Bhnk. — It will be noted on reference to Fig. No. 
27 that the height of all types of ridges is measured from 
the original ground level to the top of the ridge. A simple 
device for checking this measurement is shown in Fig. 30. It 
consists of two sticks about five feet long connected by a 
,|iiece of strong string of sufficient length to reach right across 
the ridge itself and the channels bn either side. The distance 
from the thick end of each stick at which the string is attached 
must be made equal to the specified height of the ridge, i.e., 
15 inches in the case of the type “B” ridge and 18 inches in 
the case of the other types. Notches cut round the sticks at 
this point will ensure the string remaining in the proper 
place. When using this (kvice, as indicated in the drawings 
care must be taken that the sticks are held well back frtim 
the phannels on either side of the ridge, and also that the 
hntte of the sticks are n(rt J^^ced in a plough furrow or other 
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Fig. 29. — Ridge outlets to shallow drain. 


Depth ol Channel, — When the bank has been constructed 
to the full height, the depth and width of the channel should 
be checked to ensure that it will have the necessary water 
carrying capacity. The depth can be accurately measured by 
means of a spirit level and plank as indicated in the diagram. 
The plank must be straight, fairly stiff and sufficiently long 
to reach from the crest of the bank to at least half way across 
the channel. A piece of 4|^ in. x in. deal is recommended. 
Any strip of wood marked to indicate the depth required 
can be used to check the vertical distance from the plank to 
the bed of the channel. The width of the channel can be 
checked with any piece of timber cut to the length required. 
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Method ot ch 9 cking the depth of channei 
efhr ndq0 has bmtn construct to fuH h0iaht 


Tty amfiih anet butf mtfth ofchannti shon^fef h0 chtc/i0<f y^arfy fb 
»n^ur* fhaf fht i¥a1ltr carrying co/boe/ty ts rnmnitoin^ef 



Thtb ch^ ts m» 9 f tm^borhfftt whan mmkm^ fha 
TyfiaCor/} h> a/tsura tharf thay nra fraf' faaa 

Moff 6 taat wtda 


Fig* 30 ,*— M0tJiod8 of measuring Oontour Ridgofi. 


abb 
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Width of Bank. — A simple form of gauge for checking the 
width of the bank is also shown in this figure. The horizontal 
bar must be fairly stiff to avoid undue bending and may be 
a light gum pole, or better still, a piece of 4| in. x 1| in. 
deal. The two vertical members and diagonal stays can be 
of lighter section. A gauge of this description should be 
used when making the Type “C’’ and ‘‘D’* ridges, as it is 
considered most important that these ridges should never be 
less than 8 ft. wide at any point. 

To the uninitiated the necessity for checking the various 
dimensions of contour ridges as described above may not be 
apparent, but the fact remains that even to men of experience 
a contour ridge often looks bigger than it really is and many 
failures have been traced to faulty judgment in this respect. 
The dimensions recommended and the best methods of making 
the various measurements have been arrived at after careful 
study and should not be lightly disregarded. 

The Use of Boning Bods. — ^The use of boning rods is 
strongly recommended as a simple but very effecitive means of 
maintaining the necessary uniformity of gradient when trim- 
ming the beds of storm drains and the channels and banks of 
contour ridges. A boning rod consists of an upright plank 
about 5 ft. long to the end of which is nailed or screwed at 
right angles a cross piece about two feet long as shown in 
Fig. 31. A set of three such rods is required, all of which 
must be exactly the same height. Ordinary 4 inch flooring 
boards will be found a most (‘onvenient material from which 
to make them. 

In use one rod is held bj the observer, at some convenient 
point whic h is known to be at the correct level, and a second 
rod is held by an assistant at another point which is also 
known to be at the correct level. The third rod is held by 
another assistant at any intermediate point and the observer, 
by sighting a line over the crovss pieces of the first and second 
rods can detect any error in the level at the point at which 
the third rod is situated. 

In practice, the distance between the first and second 
rod may be the maximum at which the observer finds he can 
make reliable observations. On a straight run this will be 





Fig. 31. — Boning Rods. 
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Fig. 32. — Gully crossing. 


found to be about 300 feet or more, but on curves this distance 
will have to be reduced as the observer finds necessary. The 
third rod should be placed at regular intervals of from 10 
to 15 feet between the other two rods until the entire distance 
between them has been chBcked. After any errors then 
detected have been corrected the work should be re-checked. 

The String Leveh — The string level consists of a small 
spirit level furnished with a hook at each end in such a manner 
that when it is hung at the exact centre point of a thin string 
stretched in a more or less horizontal position it will indicate 
whether or not the points of support at the extremities of the 
string are at the same level. While it has been found from 
experience that such levels are not sufficiently sensitive or 
accurate for setting out contour ridges, they are, if used with 
care and judgment quite suitable for setting out drains and 
for checking the gradient of contour ridges over comparatively 
short distances, as for instance, when cutting through ant- 
heaps, crossing gullies or when completing the outlets of 
contour ridges. 
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Tlie Btring level equipment consiftts of a “builder *8 line 
level/' fifty feet of thin cord, sm^h ub fishiug line, and two 
planks of equal length; these should be about 2 inches by 1 
inch in section and from 3 to 5 feet long. 

Unfortunately these levels, which costs only a few 
shillings, are not always as accurate as they should be and 
must therefore be carefully checked in the following manner 
before being used. Hang the level in the (centre of a string 
stretched between two uprights and adjust the string until 
the bubble is central. Now reverse the level on tlie string 
and note if the bubble is again central. If it is the level 
may be regarded as accurate, but if there is any appreciable 
difference in the position of the bubble the used must either 
determine what compensating allowance he must make when 
using the instrument which w^ill probably lead to confusion 
and consequent error, or if he is a handy man he may be 
able to adjust the hooks himself, otlierwise his best course 
is to obtain another level. 

In operation, one of the planks is held verti(‘ally on the 
lower point of the gradient to be tested and the other plank 
at some point* higher up the gradient and at a convenient 
distance, such as 25 or 50 feet from the first plank w'ith the 
line stretched over the top of each. The spirit level is then 
^huug on the line exactly midway between the two planks and 
the line is slowly lowered down the plank standing on the 
higher ground until the bubble of the level is central, thus 
indicating that the two ends of the line are level. The 
diistance by which the line has been lowered from the top of 
thi^ plank repxesente the amount by which the ground beneath 
it is higher than the ground beneath the other plank. The 
gradient may then be. as<^e#tained by dividing the distance 
between the two planks in dnehes by the distance by which 
the sitting has been lowered ©n the upper plank in inches. 

For example, assume the planks are 50 feet apart and 

/ / \ ^ 60x12 600 100 

the stnng/has beeil lowered by six inches, then » — « — 

- ^ ^ • 6 6 1 
which represents a gradient of 1 in 100. 
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To set out the outlet from a drain or contour ridge which 
is to divscharge at natural ground level, on a gradient of 
1 in 200, the procedure would he as follows: — 

One {)lank would he held at tlie point in the bottom of 
the drain or channel from whi(*h the outlet gradient starts, 
and the string held at a point inches from the top of it. 
The otlier end of the string, 50 feet long, would be held over 
the top of the second plank uhich would then be moved up 
or down the slope of the ground until the two ends of the 
string are level as indicated bv the bubble. The second plank 
will then be at the point where the outlet should terminate 
at natural ground l(*vel. It should be noted that if a string 
25 feet long is used it must be held only H inches from the 
to]) of the u])per plank to give the same gradient, /.c., in 200. 

Jf the land has a relatively flat slope it may be found that 
i\i a distance of 50 feet from the first plank sufficient fall is 
not obtainable, in which case the second plank must be 
lowered by digging a small depression just deep enough to 
allow" the bubble to centre itself, then w’orking on from this 
dej>ression, the bottom of which will be on the required grade, 
tlie operation is rej)eated and the {)osition of the end of the 
drain located, 

BENEFITS OF CONTOFR RIUOES. 

The primary object achieved by contour riclges is the 
control of erosion, and this is obtained direcdly by the ridges 
themselves and indirectly due to the fact that all farming 
operations on a contour ridged land must be undertaken on 
(contours; thus every little furrow or plant row forms a check 
to the movement of water and so i educes erosion. 

In semi-arid districts or districts with irregular rainfall 
the secondary benefit of w ater conservation is of even greater 
importance. By smoothing out small gullies and permitting 
better working of the land, a great deal more water penetrates. 
In producing a 10 bag per acre crop of maize 18 inches of 
rainfall is used by transpiration and evaporation. A 20 bag 
per acre crop requires that 28 inches of rain be absorbed in 
the soil. It is thus clear that in normal seasons moisture 
control by w^ater conservation is a deciding factor in high 
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yield production. As much rain ae possible must be made to 
penetrate all over tbe land. Tbe effect of bolding up and 
retaining rain water in a district of low rainfall is most 
striking, and tbis is be.st achieved, if tbe soil is porous, by 
constructing contour ridges with an almost flat gradient. 

In addition if a land is ploughed reasonably deep, care- 
fully worked to avoid packing of tbe soil, and is kept well 
supplied with humus, a large amount of rain will be absorbed 
before any run-off occurs. 

Once tbe ground is saturated it is the function of properly 
designed and spaced contour ridges to remove the surplus 
water at frequent intervals and prevent it from moving down 
the slope and waterlogging the lower portions of the land. 
Naturally on lands liable to waterlogging and in districts of 
normally high rainfall the ridges are constructed on steeper 
gradients and a deeper than normal water channel is recom- 
mended in order that it may operate as a drainage channel 
during periods of excessive rain. 

In such cases it is most important that any terra<;ing 
effect or choking of the channel by ploughing, silting, or 
weed growth should be avoided. 

For these reasons it can be stated that properly designed 
soil conservation works, combined with good farming methode, 
can to a great extent serve the dual purpose of increasing the 
amount of water absorbed in the soil and removing any 
surplxis. 

The benefit of improved crop yields in Imth above and 
below normal seasons can thus be attained. 

It is not sufficiently well realised that sheet erosion is 
invisible until it has reached a really serious stage. Long 
befoTe this stage is reached, however, damage will occur and 
crop yields be diminished owing to the leaching action per- 
formed by the movement of excessive quantities of water over 
the aurlace, which results in the solution and removal of the 
available soluble plant foode and the removal of tiie lighter 
|iaft&de» of soil such as humus and colloidal substances. I^tia 
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leaching action is one of the most potent factors in soil 
deterioration and can only be detected by repeated and 
accurate soil analyses. 

By preventing the movement of soil and controlling the 
movement of water, contour ridges prevent fertiliser, humus 
and other plant food from being washed or leached away. 
They prevent wastage, and ensure that full value is obtained 
from fertilising and green-cropping so that a programme of 
good farming can be undertaken in the secure knowledge that 
it will not be mis-spent. 

It is difficult enough to grow a bumper crop even in a 
good season. Soil and water conservation by both protective 
work and good farming, should make a good crop more certain 
even in unfavourable seasons, when prices are best. The few 
farmers who regularly produce yields which are relatively 
high for their districts will be found to practice soil conser- 
vation in the true meaning of the term. 

Witch weed thrives on eroded and impoverished soil. It 
grows thickest on the edges of washes and small gullies. Seed 
is often spread by the flow of water. 

Storm drains restrict witchweed infestation to a great 
extent by preventing water from the veld flowing over the 
lands and carrying the seed w’ith it and similarly contour 
ridges isolate patches of infestation and prevent them 
spreading. 

A ridged land can readily be divided up into sections to 
suit the various methods of control required on various parts 
of the land. For instance, the strips between certain ridges 
can be trap-cropped, and the remainder hoed to eradicate the 
weed. 

In addition to improving the crop yield soil conservation 
works assist in replenishing the underground water supplies 
and thus are of importance for water conservation. 

Much can be done to prevent erosion, in spite of unfavour- 
able natural conditions, by recognised good farming practices, 
but excess water must be controlled by drains and ridges, and 
even when the land is completely protected good farming 
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practices are still most necessary. Conservation measures and 
good farming should go hand in hand. Much fertiliser is 
wasted on eroding lands. Contour ridges conserve plant food 
and moisture but they do not manufacture them. 

Correct cultural methods, from the point of view of 
erosion control, involve keeping the soil in good condition and 
encouraging rainfall to penetrate where it falls. 

It is proposed to issue a further bulletin explaining in 
more detail how sound farming practi(*e and soil conservation 
works render mutual assistance to each other in the attain- 
ment of high fertility of the soil. 


The construction and maintenanc e of contour ridges will 
follow in the next Journal, completing Part II. 
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Rhodesia Weather Bureau. 

ABiiiL, vm. 

PresBure. — Monthly mean pressure was generally above 
normal, except in the East, where it was slightly below. 

Temperature. — Mean maximum temperatures were slightly 
below normal, except in the East, and mean mininmm tern- 
})eratures were generally below% particularly in the S.W., 
where the deticieucv amounted to 4 — 5"* F. Dew jmints were 
generally low, particularly in the S.W., but slightly above 
normal in the extreme North. 

Rainfall.^ The monthly totals were light and in most 
cases below normal. 


Stutioii. 

Imhes. 

Ncimal 

Nil of Daya 

Beiibiidge 

0.31 

0.41 

1 

Hiudura . .. 

0.45 

1.61 

5 

Bulawayo 

Nil 

1.73 

_ . 

(Miij)inga . .. . 

1.90 

2.33 

5 

Kiikeldoorn 

0.30 

0.72 

1 

Fort Victoria . 

0.43 

0.03 

4 

(Jw'aai Siding . 

0.41 

1.38 

1 

(hvanda 

Nil 

0.67 

. _ 

(Iwelo .. , 

0.10 

0.75 


JTartley 

0.81 

0.87 

3 

1 nyaiiga 

0.01 

1.23 

1 

Marandellas 

0.27 

1.43 

5 

Miami 

2.82 

1.39 

(i 

Mt. Darwin 

0.16 

0.62 

9 

Mt. Nimi 

1.35 

5.19 

10 

Mtoko 

0.18 

0.61 

1 

New Year's Gift 

0.47 

1.02 

4 

Nuaneisi 

Nil 

0.62 


Plumtree 

0.01 

1.16 

1 

Que Qiie 

0.76 

0.73 

2 

Husapi 

0.17 

1.20 

2 
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Station. 

Inches. 

Normal. 

No. of Days, 

Salisbury 

0.56 

1.05 

4 

Shabani 

0.6(i 

0.60 

4 

Sinoia 

].I4 

0.05 

4 

Sipolilo 

1.17 

1.10 

5 

StaplefoiNl 

1 

5.82 

7 

Vnitali . 

o.L>;{ 

1.14 

5 

Vicitoria Falls 

0.75 

0.50 


Wankie 

(•.•>4 

0.62 

1 

A bercorii 

(i.:{S 


lb 

Balovale . 

1.06 

- 

« 

Broken Hill 

0.05 

- 

o 

Fort Jameson 

2.11 

- 

V2 

Fori Boseberr\ 

2.55 

-- 

f) 

Kaneliindu 

0.75 

-- 


Kapiri Mjmslii 

0 02 



Kasaina 

5.04 

-- 

!) 

Kasempa 

0.45 

- 

b 

Livingstone 

0..50 

- 

1 

Tiiin(la/.i 

l.Hl 


\\t 

Lusaka 

0.62 


4 

Mazabuka 

0.07 

-- 

! 

Mongu 

0.55 


1 

Mpika 

1 .75 

- 

7 

ilufiilira 

1.40 

-- 

7 

ilwinilunga 

4.54 


VA 

Naniwala 

Nil 


— 

Nclola 

2.00 


.7 

SesLeke . 

Nil 


— 

Shiwa Ngandii 

5.65 

- 

17 

Solwezi 

1.76 

- 

5 
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Southern Rhodesia Veterinary 
Report. 

APRIL, nm. 


DiSKASKS. 

No fivsh outbreaks of scheduled diseases. 

TTTBEECrLIN TEST. 

Thirty-one bulls and five heifers were tested upon iiu])or- 
t at ion and there were no reactors. 

MALLEIN TEST. 

Eleven liorses and twen tv-six mules were tested upon 
iniportation and there were no reactors. 

IMPORTATIONS. 

From the United Kiiif'dom. — Bulls 9. 

From the Fnion of South Africa. — Bulls 22, heifers 5, 
horses 11, mules 26, sheep 778. 

From Be(*huanaland J Protectorate. — Sheep ()()8. 

EXPORTATIONS. 

To the Union of South Africa. — Oxen 99, (ows 8, 
horses 11. 

To the Belgian (Wgo. —Sheep 65. 

To Portuguese East Africa. — Oxen 158, cows 18. 

To Northern Rhodesia. — Sheep 48, goats 1, pigs 1. 

EXPORTATIONS— MISCELLANEOUS. 

To the United Kingdom. — Chilled, beef quarters, 4,175; 
frozen beef quarters, 86; frozen boneless beef quarters, 519; 
pancreas, 233 lbs. ; tongues, 101 lbs. ; tails, 179 lbs. 

To Northern Rhodesia. — Nil. 

To Belgian Congo. — Beef carcases, 117; mutton carcases, 
24; offal, 548 lbs. 

To Union of South Africa. — (3orned beet, 60,504 lbs.; 
rolled beef, 180 lbs. 

To Bechuanaland Protectorate. — Corned Beef, 984 lbs. 

S. A. Myhill, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Monthly lle])ort No. 77. April, 1989. 


The ( ampiiigu agiiinst hoppers of the Red Locust {Noma- 
fJarris sejftemfasciataj Serv.) has come to an end in most 
disiiicls during April, ihe surviving hopjiers having matured. 

No report ol luovtunents ol winged swarms had heen 
ri‘c<‘ived, however, at the end of the month. 

The campaign has been Iiampered by the exceptionally 
wet veatlier from December to March, Imt ihe damage to 
ci*o[)s has not been generally serious, the destruction of 
twenty-three native gardens in one district c-onstituting the 
most serious loss rejmrted to date. 

Bttpebt W. Jack, 

Chief Entomologist. 



NOTICE 


The Asricultural Journal of S. Rhodesia 

is issued by the Department of Agriculture, and can be 
obtained upon application to the Editor. The Annual 
Subscription, which must be paid in advance, is 5/<, and 
payment may be made by any means other than by stamps. 

A 10/ > note will cover the subscription for two years. 

Persons residing outside Southern and Northern 
Rhodesia may become subscribers by paying 2/- in addition 
to the subscription, to cover postage. 

If payment is made by a cheque drawn on a bank 
outside Rhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary for Agriculture and Lands. 


Vate 19 .... 

To the Secretary, 

Department of A yn culture amt Lands, 

Salisbury. 

Please enrol me as a subscriber to the Rhodesia Agricul- 
tural JournaV' for one year from... 

19 , for which 1 enclose 

Name 

Full Postal Address 


Please write distinctly 






SKS (),ils. grnvMi by Mr. A Stulolpn. ihmt SalisbiiiN I’l.nitrd 50 12 38. 
Heaped 18 5,39 Rainfall 36 89, total rainlail 55 89 Tins \annt\ ^^.ls 
bivd at tlio S.disbury Exponnient Station and prodin 1 um\\ pi.iin, 
and is partu-idarly valuable lor grazing and gieen staling Its stiaw 
is too coarse foi oat forage 
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VoL. XXXVLJ July, UKiJ). 


[No. 7 


Editorial. 


Contrihutions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should he addressed: — The 
Art PriTiting Works, Ltd., Bov 431, Salisbury. 


Tobacco Pest Suppression Act, 1933. - Tobacco growers are 
reminded that, in terms of Section 10 of (Tovernment Notice 
No. 307, as amended, growers shall have caused to be uprooted 
and destroyed by the first day of August , all growing 
Virginia tobacco ])larits, including living stalks and roots, 
which have been growing on their premises. Similarly, 
Turkish tobacco must be removed and destroyed by 1st 
September. 


The Eradication ol Nut Grass. — Nut Grass is too well known 
to require any description. It is not a grass but a sedge and 
its scientific name is Cyperus rotundus L, The common name, 
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however, denotes the grass-like habit of the weed and the nut- 
like underground tubers. Tt is one of the most troublesome 
weeds and in some places it has become so plentiful that th^ 
cultivation of fields has been abondoned in despair. Tt is 
now common in most of the warmer parts of the world. It is 
said to liave been introduced into Souili Africa by the Malays 
to provide a dense mat on the sandy (.ape soils upon which 
washing could be spread in the sun to bleach and dry. The 
development of new underground tubers is so rapid that it is 
almost impossible to eradicate the plan! when once established. 
The use of chemical weed-killers has not been successful. 

A re])ort on re(‘ent work carried out in the United States, 
however, indicates that it may be possible to clean small areas 
by cultivation. The following is the summai y of a pai)er 
which appeared in the Journal of the American Society of 
Agronomy in January, 1988, by K. Y. Smith and K. Ji. 
Mayton : — 

“No plants occurred on plats which liad been ploughed at 
1- or approximately 8-week intervals. A total of eight plants 
developed on the plat ploughed at 4-week intervals and one 
plant on the plat ploughed every 2 weeks. This ])lant was 
carefully dug and found to arise from a tuber 12 inches below 
the soil surface. This tuber had apparently lain dormant in 
the soil for 2| years. No plants were founds on the plats 
disced at intervals of 1, 2, or approximately 8 weeks On 
the plat disced every 4 weeks, a total of 150 plants uas found 
on the two small areas. At the end of the season this ])lat 
carried a generally light infestation over its whole area.“ 


July Cleanlinefia on the Farm. — Virginia tobacco lands 
should be clean by now, and are legally required to be clear 
of tobacco by the end of the month unless special exemption 
has been obtained. If grading has been completed, start in 
right au^ay on cleaning and lime-washing the sheds, and burn 
all refuse. Remove all tobacco as early as possible, whether 
saleable or unsaleable. 

Where practicable, renjove old stored maize to tol)a(*co 
curing barns, in order to clean up maize stores thoroughly 
and in plenty of time before the new crop is brought in. 
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Pigeon-hole stack the old maize and heat the bam for a day 
or two until the temperature inside the bags has been 125° F. 
for 24 hours, to kill weevil. When all old maize is consumed, 
lieat up the barns again to 125° F. for 24 hours. Second-hand 
bags can be draped over poles in the barn and exposed to the 
heal. A thorough clean-up of maize refuse in the vicinity 
sliould be given at the same time. Weevil will not be elimi- 
nated but will be reduced. 

Tlemove weeds and dry out the soil of eelworin-infested 
lands by frequent ploughing during the dry season. Plan for 
a weed-suppiessing resistant crop to follow. 


Cleanliness Aids Insect (\)ntrol. 
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Trees and Wild Flowers. 

OTH the RHODESIAN FARM. 


By Chas. K. Brain, M.A., D.Sc., Director of Agriculture. 


PART VII. 


Mukwa. Pterocarpiu anyolensis D.C. Fani. Legumiiwsae, 
— This is one of our connnon trees which is fairly well known 
4 s Mukwa, Bloodwood or Sealing Wax Tree. Depending 
upon its age and the soil in which it is growing it is a small 
to medium-sized tree up to 60 feet high (Fig. 47). The trunk 
is usually straight and the bark rough and almost black in 
colour. Whenever the tree is cut or damaged the red sap 
exudes, w^hich dries into a red mass, which accounts for the 
common names given to the tree. The leaves are unequally 
pinnate with five to seven pairs of leaflets. It flowers in 
October or November and the deep yellow pea-like flow'ers 
are in dense clusters, vrhich appear before the new leaves 
expand. The yellow petals are crinkled. The pods are w^ell 
known becaui^ of the wide membranous part surrounding the 
raised, densely bristly centre. Children say that the pods 
remind them of hedgehogs with life-belts on. (Fig. 47a.) 

It occurs in pure forest belts on the Kalahari Sands north 
of Bulawayo and is found scattered throughout the sand-veld 
areas, .particularly on stony hills. It is found growing to 
perfection between our Eastern Border and the Coast, and it 
has been suggested that this is the Almug tree mentioned in 
the Old Testament and that this part of Africa was indeed 
the source of supply of the wonderful trees mentioned in the 
First Book of Kings. 

Muhatcha. Parinarium mohola Oliv. Fam. Rosaceae , — 
This when seen growing under favourable conditions is 
undoubtedly one of our finest native trees. Its dark ever- 
green crown provides shade throughout the year (Pig. 48). 




Fiy;. 47a. — (Mustor of Mukwa seetl pods after tlio leaflets have* fallen 





Fi^, 48ii 


“.NruhaU'lia.” Twi^ sliowing leaves and ymiif; fiviit 






Kig so — Dtr-hfiftf-fnlitt/i Hook. A n.iti\e plant which is \ery 

Fig. 49 l^nnnnninit cn H.irv .\ cuniinoii plant on ‘-aiulvchl pi)isun«)iis t»» slock at certain seasons of the ve.ir. 
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It is one of our few native trees which belong to the Rose 
Family. Wherever conditions for full growth are unsuitable, 
owing to soil, altitude, frost or veld-fires, this species, iu 

t 

common with many other natives trees, produces a shrub form 
which may only be a foot or two high. Under such condi- 
tions the underground parts are well developed, but the parts 
above ground are restricted in their growth. Muhatcha 
produces masses of small yellow flowers about October and 
the hard russet fruits take a long time to mature (Fig. 48a). 
When full grown and ripe the fruits are yellow and about 
the size of a small plum. They are collected and eaten by 
natives. 

The scrub form of Parinarium mobola must Hot be con- 
fused with a different species which is common throughout 
the country, viz,, Parinarivm capenfte Harv. (Fig. 49). In 
this the stems are never more than about six inches long; the 
leaves are longer and very white below and the plant makes 
a dense mat of leaves (*i)mmonly found on sandveld. The fruit 
is something like that of vwhoJa but more grey. Its common 
name in South Africa is “Grysappel.’^ The leaves of P, 
capense have been sent to this office on several occasions to 
ascertain if they could have caused losses in cattle. Neither 
species of Parinarivm possesses any poisonous properties, but 
the plant of which the description follow^s next in this series 
is of sinilar habit to P, capense and is, at certain times of the 
year, very poisonous. 

’Ncusane. Dichapetalvm cymosum Hook. Fam. Dichape- 
talaceae. — This is a plant that is well known in the Transvaal 
by the name Gifblaar, i.e,, poison leaf. Its distribution in 
Southern Rhodesia seems to be restricted to the Lower Gwelo 
and the Nyamandhlovu districts, where it causes deaths in 
cattle every year. Although it only makes a growth of six 
or eight inches above the ground its branches and roots below 
ground are enormous and form really an underground tree, 
the leafy twigs of which are shown in Fig. 50. It will be 
noted that they are similar in foim and size to those of 
Parinarium capense, but those of 'Ncusane are green and 
similar in texture on both surfaces and the side veins are not 
straight to the edge of the leaf but looped before they reach 
the margin. 
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Investigations' earned out at Ondertepoort have shown 
that this plant is only really dangerous to livestock during 
two peri<Ml6 of the year when it puts on new growth. These 
vary slightly with the rainfall and ‘general growing condi- 
tions, but the first is before the rains, i.e., from the end of 
August until the end of October and the other from March 
to May. It is the common experience among stock owners 
that cattle which have eaten this plant, which most commonly 
happens before there is. any green grass, frequently drop dead 
shortly after drinking water. 

In this country the natives state that when rattle eat 
’Ncusane they have a great thirst and die as soon as they 
drink. When .found growing in the vicinity of a kraal it is 
said the natives, dry the leaves, pound them up and mix the 
dust with the dregs of kafiir beer and water and give it to 
cattle to drink. They state that having taken the powdered 
leaves they will not touch the live plant again. Whether there 
is any .truth in this or not it certainly appears that cattle 
brought up on veld where ’Jfeusane grows apparently avoid 
it, while cattle freshly introduced into such areas often die 
as a result of eating it. As far as is known there is no satis- 
factory treatment for cattle which have eaten this plant in 
its poisonous stage^ 


Cleanliness Aids Insect Control. 
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Grass Fires and Fire-belt 
Burning. 

By J. R. Perrins, P.B.S. Ranch, Fort Rixoii. 


The burning of fire breaks ivS one of the best safeguards 
against the spread of grass fires, both as a direct preventative 
of spread and as a means of burning back on to an advancing 
fire. A few notes therefore on methods of carrying out the 
operation may be of help to the newcomer, and even to those 
who have not hitherto adopted the precaution. 

The practice is obviously veiy much facilitated or other- 
wise by the nature of the country through which the break is 
required and it is often not possible to burn along a boundary 
on account of its broken or hilly character. An intelligent 
survey of the country before operations commence will well 
repay the time and trouble involved. 

Fire Breaks. — Where this means of preventing the 
encroachment of grass fires on one’s property is adopted it is 
usual for some existing natural barrier io be employed either 
as the base of operations or to be strengthened and reinforced 
at intervals where the danger of a fire cTossing may exist; 
such barriers are in order of usefulness : large rivers, main 
roads, by-roads, spruits, dongas, kaffir paths, etc. 

Wet spruits are often possible of use, but in most cases 
have at intervals rank grass extending up to and overhanging 
the banks, which in itself is dangerous and difficult to handle 
wheji alight. These wet spruits, and rivers whose width does 
not make them an effective barrier, can often advantageously 
be used by early burning of the rank vegetation where the 
river is narrow* and might be jumped by a wind-driven fire. 
Dry, sandy spruits or dongas can also be utilised to link up 
with artificially created fire breaks where their length and 
direction is adequate or suitable. 
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Where no natural base for the operations exists some form 
of artificial aid must be employed, among which one or other 
of the following may be found the better adapted to the 
nature of the country ; — 

Cutting a strip of grass with the mowing machine ; 

Ploughing a few furrows; 

Dragging a bush or tree backwards and forwards to 
beat down the long grass and thus form a strip 
which will not burn very fiercely. 

Although it is usual to create a single fire-belt by one or 
other of these means, two parallel ones can be made where 
extra precaution is required or where the available labour is 
inadequate to deal with an emergency, but the strip between 
the lines should be at least 30 yards wide; very tall and rank 
grass will require up to a 50 yard strip to ensure reasonable 
safety in stopping a wind-driven fire. 

Where a single strip is used, when burning the break,, 
the fire should be started along the edge of the strip on the 
side away from which any wind may be blowing so that the 
fire is burning back against the wind; lighting can be done 
along 50 to 100 yards at a time according to the labour avail- 
able, and is done by means of wisps of dry grass, blow lamp 
or similar device. When the grass is lighted natives follow 
and beat out the fire on the side of the bare strip while on 
the other side of the fire is allowed to burn for some 5 to 
10 feet in depth, after which it is safe to light the windward 
side of the break which in turn is beaten out once the fire is 
burning towards the inside. An adequate force of labour 
must be ready to beat out the outsides of the breaks shortly 
after they are lighted and at least two natives should follow 
up well in the rear of the burning to ensure that logs, cow 
dung or bushes do not cause the fire to spring up again and 
get out of hand before help arrives. 

The burning of fire breaks should never be attempted in 
a high or even moderate wind, and the safest time for the 
operation, under the best conditions for securing a clean burn, 
is from 5 o’clock in the afternoon onwards, with a light breeze 
blowing. Operations should be suspended for the day when 
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dew begins to fall, and the grass becomes difficult to light 
and ceases to burn cleanly. 

Heavily leaved bushes or branches are the most common 
and economical means of beating out fires, but they do not 
last long and one or two boys with axes are necessary to keep 
up a constant supply of fresh material for the fighters. In 
open country, or even in bush, the water-soaked old sack is 
the most durable and efficient, always provided that a supply 
of water is available for re-soaking at frequent intervals. As, 
however, the necessary surface water is seldom available in 
the near vicinity of a fire the usefulness of this ^‘beater” is 
somewhat restricted, but it is often possible to take sufficient 
water in a lorry or vanette, carried in drums which can be 
quickly replenished, without taking the fire-fighters away 
from their work. 

While the burning of fire breaks should not be left until 
the grass is bone dry, care must be taken that it is not done 
too early, as even a small growth of young grass springing 
up subsequent to the burning and later killed by frost will 
constitute a danger of the flames being carried over the 
‘‘break^’ in hot weather with a wind behind. 

Even where adequate fire breaks exist it is wise, in case 
of a fire, to keep a strict watch on them, since whirlwinds 
caused by the heat will often carry burning fragments over 
the widest break, and a heavy direct wind will blow burning 
pieces of grass for a considerable distance. 

The safest way of utilising a fire-belt for checking a fire 
is to light the edge of the break in both directions starting 
from a point which it is thought the fire will first reach. This 
fire will then burn back on to the on-coming one and as they 
get nearer they will form a vacuum between them and draw 
the flames together in spite of wind, and to the exclusion of 
any danger. 

The burning of fire breaks is a tedious and slow job, often 
entailing long walks to and fro and expert supervision, some- 
times extending far into the night, but security from the grass 
fire menace can only be attained by these sacrifices of time, 
comfort and labour, and where the area is not unreasonably 
large the benefits and the security to stock and other property 
which result are undoubtedly worth the trouble and expense. 
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Salisbury Experiment Station 


ANNUAL REPORT ON EXPERIMENTS, 
SEASON 1937-38 


By H. C. Arnold, Manager. 


The total rainfall for the season was 29.47 inches. The 
season opened late, with scanty showers and the stands of 
the early sown crops suffered somewhat in consequence. Soon 
after the rains commenced precipitation occurred almost daily 
during the months of December and J anuary , but later 
droughty conditions prevailed again and the crops were 
adversely affected through lack of moisture at the end of the 
season . 



Analysis 

of Rainfall : 

Season 1937-38. 

Month. 

No. of rain 
days. 

Total for 
the month. 

No. of rains 
over i inch. 

Total to end 
of month. 

Periods exceeding 
one week without 
rain. 

October ... 

... NU 

Nil 

Nil 

Nil 


November 

... 8 

1.72 

3 

1.72 

Nov. 20th 

December 

... 18 

7.46 

10 

9.18 

Dec. 11th 

January ... 

... 30 

13.09 

18 

22.27 

Nil 

February... 

... 8 

2.01 

3 

24.28 

Feb. 1st to 22Dd 

March 

... 9 

4.26 

5 

28.54 

Mar. 14th to 25th 

April 

... 4 

.93 

2 

29.47 

Apr. 6th to Apr. 24th 


• 77 

29.47 

41 



Average for 






previous 10 





years ... .. 

. 714 

28.63 

35.1 
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Although the total rainfall exceeded' the average of the 
previous ten years, nearly two-thirds of it fell in the six weeks 
period, December ISth to January 29thw It is thought that 
this uneven distribution caused the crops to be lighter than 
the average. 

The results of experiments conducted at this Station since 
1919-20 are available in Bulletin form, and to facilitate com- 
parison, this report is drawn up on lines similar to previous 
ones. 


Having served their purpose the following experiments 
were discontinued: — 

(1) Sunnhemp burnt versus sunnhemp ploughed under 
for green manure. 

(2) Witchweed host crops versus sunnhemp for green 
manure. 

(3) Once ploughing versus twice ploughing of green- 
manured land. 

(4) Effect of various crops on the ground-nut crop which 
follows. 

The series of experiments in which various methods of 
utilising the sunnhemp crop for the restoration of soil fertility 
are being compared, was extended to include the following 
treatments : (1) Ploughing under the sunnhemp at fourteen 
weeks after sowing the seed versus ploughing it under four 
weeks later. (2) Ploughing under the stubble immediately 
after removing the green top growth versus leaving the stubble 
unploughed until the winter ploughing season. 
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CROP ROTATION EXPERIMENTS. 
FIRST SERIES 19134937. 
Medze Yields in Bags per Acre, 


System of 

1937-36 

1936-37 

1935-36 

1934-35 

1933-34 

1932-33 

1931-32 

Average 

Capping. 

Bainfall Rainfall Rainfall Rainfall Rainfall Rainfall Rainfall 

i Yield. 

29.47 

39.68 

24,01 

31.07 

31,54 

27.64 

26.62 


♦Al— Maize con- 









tinuous. Green 
manure and 250 









lbs. per acre of 
phosphatic ferti- 



Green- 



Green- 



User in the 



manure 



manure 



seasons 1928-29, 

10.53 

16,10 

ploughed 

4.99 

19.04 

ploughed 

9.60 

12.68 

1932-33 ft 1935-36 
''A^-^Maize con 



under. 



under. 


(7 crops) 

tinuous. Fertili- 
ser only, rates 

5.49 

9.10 

6.12 

2.01 

8.74 

3.53 

10.92 

6.65 

as above. 
tB— Alternate 








(10 crops) 

maize and beans 
for hay ; no 
manure or ferti- 
.liaer. 

a36 

5.60 

11.70 

4.45 

6.60 

2.34 

10.02 

9.12 

0 — Three-course 









rotation; Maize, 
velvet beans 

(reaped), oats; 
no manure or 
fertiliser. 

9.8S 

5.80 

13.25 

5.82 

10.75 

4.90 

11.10 

12.95 

D — Four-course 









rotation : Maize 









(plus € tons 
dung per acre). 









oats, bean hay, 
maize. Average 
of two plots. 

ILfiO 

14 30 

14.82 

6.81 

14.70 

14.21 

16.33 


Maize (no manure 








(22 years) 

direct) . 

Maize (dunged 

9.78 

14.70 

16.65 

6.82 

11.90 

14.40 

14.80 

16.53 

plots}. 

13.60 

13.90 

13.00 

6.80 ' 

17.50 

14.02 

17.85 

16.68 


*NOTE.--Havmg grown maize for 15 years in succession without manure 
or fertiliser^ during which time its yields had gradually decreased until they 
had become so low as under practical held conditions to have rendered them 
neglig^ble^ this plot had served its purpose. With the object of comparing 
two methods of i^ain raising the cropping power of such land to a more 

C Stable standard, the whole plot was treats with a mixture of one-third 
e meal and two-thirds supwrphosj^ate at the rate of 250 lbs. per acre, 
at the beginning ol m-29. One-halt of the plot was then planted to maize 
while the other half was sown to a mixture of sunnhemp and velvet beans, 
which were subsequently ploughed in. This manurial treatment was repeated 
on tihe respective plots during the seasons 1932-33 and 1935-36. 

tin 1999-30 this system was amemied from ''Alternate Maize and Bare 
Summer fsiow’* to ''Altemaio Maize and Beans lor Hay.'* 
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System A The green-manured plot has maintained its 

lead over the one which receives no humus, with a yield nearly 
twice as large as the latter’s. The average annual yields on 
Section A1 and A2 may he compared as under, where the 
yields during the periods following each application of green 
manure are summed and averaged. 

Average Yields in Bags fer Acre 'per annum. 


Period. 

1929 to 
1932. 

1933 to 
1935. 

1936 to 
1938. 

Total yield 
1929 to 
1938. 

Section A1 

9.52 

8.01 

8.88 

88.74 

Section A2 

7.89 

4.76 

6.90 

66.54 

Difference 

1 .63 

3.25 

1.98 

22.20 


These show’' that on Section A2, where the soil lacks 
humus, the yields w^ere more severely affected than they were 
on the green-manured land during the period 1933-35 when 
unfavourable seasons were encountered, and it would seem 
that, although Section A1 has yielded 22.20 bags per acre more 
than Section A2, its cropping power, owing to the green 
manure which is periodically ploughed in, is being maintained 
better than it is on the land which receives no humus dressing, 
in spite of the larger toll on the plant nutrients of the soil 
which the heavier crop takes. 

System B. — The results obtained from these plots support 
those of System A. In the season 1929-30 the system of 
cropping w^as changed from “bare fallow” to “beans for 
hay,” in alternation with maize. Dolichos beans were sown, 
but they did not thrive well and in the season 1933-4 they 
were replaced by Soya beans interplunted with velvet beans. 
Since that time heavier crops of both beans and maize have 
been reaped from these plots. The yields of maize reaped 
from this unfertilised land may be compared with those taken 
from Section A2 which receives phosphatic fertiliser but 
carries maize continuously. Before the season 1933-34 the 
maize yields on the fertilised land were heavier than those of 
the land which produced a light leguminous hay crop, but 
since the change to the thrifty Soya plus velvet bean hay crop 
was made four years ago, the maize yields have increased; 
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the average being nearly two bags per acre in favour of the 
land which produces the legume hay. 

System 0. — When it is remembered that this land has 
been cropped for 25 years and during that time it has not 
received any manure or fertiliser, but has yielded a crop every 
year, it will be seen that its yields of maize are remarkably 
high. Comparison with System Al, where the land receives 
green manure .and fertiliser, shows that the total yields of 
maize during the period 1932-38 are approximately equal, 
namely. System Al 60.26 bags and System C 61.45 bags. 
This indicates that the farmer who can make good use of the 
side crops on his farm will find a mixed cropping system more 
profitable than growing maize alone. 

System D. — This system simulates the conditions which 
would be found in practice, more accurately than System C, 
because it includes a dressing of humus in the form of kraal 
manure as well as a diversified system of cropping. The yields 
obtained are seen to be higher than those of the other systems. 
The yields of the oat and bean crops (not shown) are also 
much larger than those in the other system. 

The stabilising effect of mixed cropping is well shown by 
the maize yields recorded each year. These show that the 
maize crops in this rotation are much less subject to the 
vagaries of the weather than are those in the single crop 
systems, 

SECOND SERIES OF CROP ROTATIONS. 

These rotations were laid down in 1919-20 and were 
designed to evolve a system of cropping which would meet the 
needs of farmers who could not adopt mixed farming. The 
series included two plots, A. and F., on which maize was 
grown continuously for ten years without manure or fertiliser 
to serve as checks on the results from the rotations. For this 
purpose the cropping of Plot A. continues as in the past, but 
on Plot F. commencing season 1929-30, fertiliser is applied in 
alternate years. The fertiliser treatment given to this plot 
is the same in quantity and quality as that accorded in 
rotational System H., but green-manuring is entirely omitted. 

Plot A; System X. — Maize continuous without manure or 
fertiliser. 



SALISWURY EXPERIMENT STATION. 613 


Seasons and Yields of Maize in Bags per Acre. 


Average 

over 

1937-38. 1936-37. 1935-36. 1934-35. 1933-34. 1932-53. 1931-32. 19 years. 


3.89 3.80 6.88 2.21 4.60 1.74 11.60 9,30 


Owing to the careful niliivation given to these experi- 
ment plots, it is reasonable to think that the yields recorded 
are somewhat higher than would he obtained from similarly 
cropj)ed land under field conditions. It will be seen, there- 
fore, that the cropping ability of this land has now declined 
to such a low level that in practice its cultivation would not 
yield a profitable return to the farmer. 

Plots B to £: System F. — Three-quarters of the land under 
maize, one quarter under Sudan grass. Each year one section 
under maize, commencing with Plot B in 1919-20, receives 
eight tons of farm manure per acre, and commencing on Plot 
E in 1929-30, the section which grew Sudan grass the previous 
season receives 200 lbs. per acre of superphosphate (19 per 
cent. P2O5). 


Maize Yields in Bags per Acre. 



1937-38 

1936-37 

1935-36 

193^-35 

1933-34 

1919-20 

Average 

1920-38 

Plot B ... 

Sudan 

11.50 

19.55* 

7.19i- 

Sudan 

26.0 

16.75 

Plot C . . 

11.74 

14.75* 

15.93t 

Sudan 

15.45 

23.7 

15.09 

Plot D ... 

12.64* 

15.25t 

Sudan 

6.05 

18.80* 

Sudan 

15.49 

Plot E ... 

10.69t 

Sudan 

16.68 

6.99* 

17.73+ 

24.6 

15.61 

Average... 

11.69 

13.83 

17.39 

6.74 

17.33 

24.7 

15.74 


^Indicates the application of farmyard manure. 

tindicates the application of 200 ibs. per acre superphosphate. 


In common with the other systems, the yields obtained 
in System F this season are somewhat below those of the past 
two seasons. This indicates that the weather conditions 
experienced were somewhat less favourable than those of the 
previous years rather than a definite decline in the fertility 
of the land. It also shows, however, that the amounts of 
manure and fertiliser used are not sufficient to increase the 
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cropping power of the land, and they should be regarded as 
the minimum required for a system in which the land is 
almost continuously cropped to maize. 

Plot P: System Q-. — Maize continuous. No manure or 
fertiliser during the first ten years. Commencing season 
1929-30, fertiliser consisting of one-third bone meal and two- 
thirds superphosphate at the rate of 200 lbs. per acre is applied 
every alternate year. 


Seasons and Yields of Maize in Bags per Acre. 


1937-38. 1936-37. 1935-36. 

1934-35. 

1933-34. 

1932-33. 

1919-20. 

Average 

over 

19 years. 

. 7.79* 6.66 15.26* 

3.70 

14.65* 

5.33 

23.3 

11.09 


^Indicates the application of 200 lbs. per acre fertiliser. 


In previous years the application of fertiliser has chanced 
to occur when favourable climatic conditions prevailed and 
heavy yields of maize resulted, but in the season under review 
the effect of the fertiliser dressing has been less marked. 
Although this land receives as much fertiliser as is supplied 
to the plots in System H, the yield is lower than that recorded 
for any of the plotd in that system, and much lower than the 
average of the three plots. The absence of humus in this soil 
is thus seen to be limiting its productivity. 

Plots G to K: System H. — Three-quarters of the land under 
maize, one-quarter under velvet beans, which are ploughed 
under for green manure. From the commencement of this 
experiment until 1928-29 this land received one green 
manuring and one application of fertiliser during each period 
of four years. The returns from these plots showed that 
insufficient plant food had been supplied to maintain fertility, 
and the manurial system was then amended to provide for two 
Lessings of fertiliser during each four-year period. The crop 
of maize which follows the green manuring now receives 
200 lbs, of 19 per cent, superphosphate per acre, which should 
enable it to make better use of the nitrogen supplied by the 
green manure; the second maize crop receives no fertiliser. 
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and the third crop, that immediately in front of the green 
crop, receives 200 lbs. per acre of a mixture of bone meal and 
superphosphate. 


Maize Yields in Bags yer Acre. 



1937-38 

1936-37 

1935-36 

1934-35 

1933-34 

1919-20 

Average 

1920-38 

Plot G . . 

Beans 

11.2CH- 

14.78 

14.58* 

Beans 

23.10* 

14.51 

Plot H ... 

8.40* 

9.90 

20.28* 

Beans 

14.50* 

23.00 

14.99 

Plot J . 

9.86 

20.56* 

Beans 

4.34 

12.25 

Beans 

13.80 

Plot K ... 

18.18* 

Beans 

15.35* 

3.59 

19.65* 

19.20 

14.56 

Average 

12.15 

13.89 

16.80 

7.50 

15.47 

21.70 

14.47 


•Denotes application of fertiliser. 


The average yield for the season under review is seen to 
be 2.32 bags per acre less than that of the average for the 
past 18 years, while in System F the yield is 4.05 bags per 
acre below the eighteen-year average. For several years the 
yields in System F vrere higher than those of System H, but 
it now appears that the manurial applications employed in 
the latter system are more effective than those of the former 
in maintaining the cropping ability of the land. 

THIRD SERIES OF CROP ROTATIONS. 

In the season 1926 27 two more rotational systems were 
laid down, wdiich have been designated Systems M and 0 
respectively. 

S3r8t6xn M. This is a four-course rotation in which the 

sequence of the crops is: — Maize + 200 lbs. per acre of super- 
phosphate; ground nuts and sunflowers; maize + 200 !bs. per 
acre of bone and superphosphate; green manure. Hence one- 
half of the land is sown to maize, one-eight to sunflowers and 
another eighth to ground nuts, and one-quarter is green- 
manured. In the following tabulation the yields of the 
various plots are expressed in bags per acre, a *‘bag’’ of maize 
being 200 lbs., and a “bag"’ of ground nuts 65 lbs. 
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Seasons and Yields of Maize m Bags per Acre, 

Average maize 



1937-38 1936-37 

1935-36 1934-35 1933-34 1932-33 

1926-7 

yield 

1926-38 

Plot A.. 

. ... 9.66* 

N14.3 

14.90* 

G.M. 

13 75* 

N14.00 

G.M. 

12.55 

Plot B.. 

. ... N17.9 

15.72* 

G.M. 

5.55* 

N14.30 

10.15 

15.15* 

11.72 

Plot C.. 

. ... 11.48* 

G.M. 

12.50* 

N8.8 

12.60 

G.M. 

N21.0 

13.10 

Plot D.. 

. ... G.M. 

14.88* 

N15,70 

7.95* 

G.M. 

8.05* 

12.06 

11.74 

Average 
yield . 

maize 

10.57 

15.30 

13.70 

6.75 

13.17 

9.10 

13.88 

12.38 


•Denotes the application of fertiliser. 

G.M. Denotes the application of green manure. 

N. Denotes the position of the ground nuts in the rotation. 


In view of the high yields reaped in this rotation last 
season those obtained this season are disappointing. There 
were indications during the growing season that some factor 
other than those of the planned treatments was adversely 
effecting the thriftiness of the maize plants on Plot A. A 
higher yield from the green-manured plot could have been 
expected also, because the fertiliser treatments in (his system 
is similar to that of System H, where the yield of maize 
following the application of green-manure is 58% higher. 

System 0. — ^The order of rotation is: — Maize fertilised 
with 200 lbs. per acre of bone and superphosphate; sw^eet 
potatoes; maize which receives a dressing of 8 tons per acre 
of farmyard manure; hay crops. This system is typical of a 
rotation suitable for dairymen or others who prefer to feed a 
large proportion of their crops to livestock. In practice it 
would probably be found necessary tOvmake alterations to meet 
individual requirements, such as altering the proportion of 
maize to other crops ; leaving the sweet potatoes down for two 
years, or reducing the amount of land under sweet potatoes, 
and growing pumpkins and melons instead. Whatever the 
details of the adopted system may be, if the principles oh 
which this rotation is based are adhered to, similar results 
could be expected* 

In the tabulation below are shown the acre-yields of maize 
in bags of 200 lbs. and of bean hay and sweet potatoes in tons. 
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Seaw7is and Yields m Bags [or Tons) per Acre. 



1937-38 

1936-37 

1935-36 

1934-35 

1933-34 

Average maize 
yield 

1926-27 1926-38 

Plot F , . . 

. 12,03t 

P 1.02 

19.32* 

H 3.8 

19.18t 

H 1.1 

16.86 

Plot a ... . 

P 1.35 

15.61* 

H 1.4 

11.58t 

P 5.5 

19.65 

15.17 

Plot H .. 

. 11.73* 

H 2.29 

17.78f 

P 5.65 

20.80* 

P 6.1 

17.15 

Plot J ... . 

H 1.32 

14.85t 

P 3.70 

9.84* 

H 2.5 

16.45* 

13.65 

Average of 
maize plots 

11.88 

15.23 

18.5.5 

10.71 

19.99 

18.05 

15.71 


* Denotes the application of fertiliser. 
fDenotes the application of farmyard manure. 

P Denotes the position of the sweet potatoes in the rotation. 

II Denotes the position of the bean hay crop. 

The nianurial treatment of this land is about the same in 
quality and quantity of that provided in System F, and the 
average maize yield is practically the same in the two systems. 
This season's maize yield i.s 3.88 bags per acre less than the 
average yield for the period 1926-38, which is about the same 
as the decrease noted in System F. In System M the decrease 
is only 1.81 in the same comparison, and this is about the 
same as that noted for System H. It is seen therefore that 
in both of the systems in which 8 tons of farmyard manure 
and 200 lbs. of phosphatic fertiliser form the manurial treat- 
ment there is a larger decline in the maize yields than in the 
other systems which receive green-manure and 400 lbs. of 
phosphatic fertiliser during each four-year period. The two 
manurial systems supply approximately the same amount of 
phosphate and the farmyard manure supplies small amounts 
of potash, lime, etc., which are not added by the green 
manure, so that the odds would seem to be in favour of the 
farmyard manurial system. Although it is as yet too early 
to deduce that the cropping ability of the green-manured land 
is being better maintained than that of the other system, the 
results of this season's trials indicate such a tendency. 

Hethods of Utilifliag the Sunnhemp Crop for the Restoration 
of Soil Fertility. — These trials were commenced in the season 
1935-36, when sunnhemp was sown and treated in different 
ways. The plots were all sown to maize last season and the 
results were published in last year's report on Experiments, 
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Instead of cropping with maize again, during the season under 
review it was decided to amend the plan of treatments so that 
they are now as follows : — 

{a) Sxmnhemp for green manure ploughed under in the 
usual way eighteen weeks after the germination of 
the seed. 

(6) Top growth of sunnhemp crop cut off eighteen weeks 
after germination, composted and returned again to 
the same plots. 

(c) Top growth of sunnhemp cut for hay. Stubble only 
ploughed under during the autumn months. 

(d) Top growth of sunnhemp cut off, composted and 
applied to the (e) plots, which carry maize instead 
of the green-manure crop. Stubble only of 18 weeks 
old crop ploughed under. 

(e) Maize continuously; land receives application of 

compost made from the top growth of the green- 
manure crop on the (d) plots. 

(/) Maize continuously without humus dressing. 

The above treatments are replicated 10 times and each 
of the sixty plots in the experiment will be divided into two ; 
on one half raw r6ck phosphate at the rate of 2ClO lbs. per acre 
will be applied and no fertiliser will be used on the other 
half. The whole area will be sown to maize during the season 
1938-39. 

The Sfleet of the Date of Ploughing under of a Green Crop 
M the Yield of the following Maise^ Drop— These experiments 
were commenced in November, 1935, and the results of the 
first series were published in the Agricultural Journal for 
Ootober, 1937. Sowings of sunnhemp in the second series 
oommenced in November, 1936, and were continued at fort- 
nightly intervals until January, 1937. In each case the green 
fwops were ploughed under fourteen weeks after the germina- 
t^n of the seed. Each treatment was replicated eight times, 
so thnt eight plots of sunnhemp were ploughed under at each 
fortnightly period. In November, 1937, all the plots were 
sown io maize on the same day. 
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Dates of sowing 

Dates of 
Ploughing 
Sunnhemp. 

Yields of 
Maize follow- 
ing Sunn- 
hemp in 

Percentage increases 
in yield of Maize due 
to laW date of 

Sunnhemp. 

bags, per 

ploughing in Sunn- 

Season 1935-36. 

acre. 

Season 

1936-37. 

hemp. 

Season 

1936-37. 1936-36 


Nov. 

15th 

Feb. 21st 

11.65 

100 

100 

Dec. 

Ist 

Mar. 7th 

12.83 

no 

108 

Dec. 

15th 

Mar. 21 st 

14.30 

123 

118 

Dec. 

3lBt 

Apr. 6th 

14.23 

122 

123 

Jan. 

15ih 

Apr. 21st 

13.50 

116 

126 


This season’s experiments support those of the previous 
year by showing that the maximum beneficial effect of the 
green manure crop will not accure if it is ploughed under 
before the middle of the month of March.. 

Bates of Seeding Sunnhemp and Methoda of Treating the Top 
Growth. — In the season 1936-37 sunnhemp was seeded at 
various rates, viz., 20 lbs., 40 lbs., 60 lbs. and 80 lbs. per acre 
on plots which were replicated five times. These plots were 
each divided into four sub-plots and the sunnhemp was treated 
in the following wavs : — 

(a) whole growth ploughed under in the usual way at 16 
weeks after seeding; 

(h) top-growth cut off 16 weeks after seeding and stubble; 
ploughed under immediately; 

(c) top growth cut off as in (ft) and the stubble ploughed 

under as in (r/) : 

(d) crop matured; top-growth taken off and stubble 
ploughed under during the winter months. 

During the season under review the whole area was sown 
to maize, the yields of which showed no significant difference 
as a result of the various rates of seeding, but the differences 
resulting from the other treatments were as shown below, 
where the average yields of the twenty plots under each treat- 
ment are given. 
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Yield of Maize in Bags 

per Acre. 


Whole crop 
ploughed mdet 
March 25th. 

Immature Stubble. 

Top growth cut March 
25th. 

p.u. March 

25th. p.u. July. 

Mature 
Stubble 
p.u. July. 

Standard 

Error. 

18. IT 

16.82 16.79 

18.15 

0.20 


A difference between treatments of three times the 
standard error or 0.60 bag of maize per acre may be taken as 
significant* 


The similarity in the yield obtained from the land on 
which the mature stubble was ploughed under and that on 
which the whole crop was ploughed under is remarkable. 
Both these treatments have yielded approximately bags 
more than the land on which the immature top growth was 
cut off and removed instead of ploughing it under. In these 
trials no advantage was gained by delaying the ploughing 
under of the immature stubble, and it is ( onsidered that this 
is due to the fact that the stubble was ploughed late in Man h 
after 10 days^ drought, and that very little rain tell subse- 
quently to activate nitrification of the stubble ploughed on 
March 25th. The results indicate that a more mature stubble 
of sunnhemp has greater manurial value than one wliif'h is 
less mature. 

ff 

Double Ploughing vermie Single Ploughing of areen-manured 
Xiand. — ^In general practice when a green cTop is ploughed 
under the material is left in masses under the soil, and it 
might reasonably be assumed that if the stuff was more 
thoroughly incorporated with the soil greater beneficial effects 
would accrue to the crop which follows. Experiments have 
been conducted during the past three seasons to ascertain 
what the effect might be. 

Each season an area of green-manured land was divided 
into six plots; these were sub-divided and one half of each 
plot was twice ploughed while the other half received the 
initial ploughing only* The first ploughing took place during 
liihe end of March or early in April, and the second in the 
ntonth of November of the same year. In the tabulation 
follows the yields of maize from each pair of plots is 

«*“ v**- p“ pi"*- 
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Season 

Ploughed 

Once. 

1935-36. 

Ploughed 

Twice. 

Season 1936-37. 
Ploughed Ploughed 
Once. Twice. 

Season 1937-38. 
Ploughed Ploughed 
Once. Twice. 

84 

68 

90 

109 

83 

57 

84 

110 

86 

101 

75 

89 

106 

97 

91 

118 

91 

71 

113 

97 

108 

95 

98 

75 

104 

105 

95 

98 

90 

98 

117 

98 

102 

98 

99 

99 

608 

575 

572 

619 

536 

489 


In these trials the total yield from the plots where the 
land was on<*e pl^'ughed were slightly heavier than that of the 
plots whieh were twice ploughed, hut comparison of the yields 
within each ])air of jilots vshows that the differences recorded 
are not due to the treatment under consideration, but that 
they are due io other causes. 

Ground Nuts following various other Crops for comparison 
of the effect of the previous Crop on the yield of Nuts. —The crops 
used in these trials were as follows: — Maize (grain), sunflower 
(seed), oats (hay), velvet beans (mature crop reaped), sunn- 
hemp (mature crop reaped), sunnhemp (whole crop ploughed 
under). The plots of these were replicated five times. Ground 
nuts were sown on the land during the seavson following that 
in which the crops w'ere growui. In the following tabulation 
the yields of nuts reaped during three separate seasons are 
shown under the names of the crops which preceded them. 


Yields of Ground Nuts in lbs, per Plot of 1/30 Acre, 


Y ears. 

Crops. 

Sunnhemp. 
ploughed in. 

1935. 1937. 1938. 

Sunnhemp. 

reaped. 

1935. 1937. 1938. 

1935. 

Maize. 

1937. 

1938. 


49 

28 

42 

58 

32 

52 

•65 

36 

48 

Plot 

52 

40 

48 

56 

45 

50 

63 

36 

47 

Yields 

46 

63 

52 

58 

71 

49 

64 

63 

45 


50 

88 

37 

77 

74 

39 

61 

71 

33 


48 

37 

30 

63 

38 

35 

58 

55 

32 

Totals 

245 

256 

209 

312 

260 

225 

311 

261 

205 


Bags (GSlbs.) 
per acre 21.9 

24.5 

23.9 

Percentage 
increase over 


■ 

sunnhemp p.u. 

12.25% 

9.4% 
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Crops. Sutifiower. Velvet Beans. Oats. 


Years. 

193S. 

1937. 

1938. 

1935. 

1937. 

1938. 

1935. 

1937, 

1938. 


70 

45 

51 

67 

28 

49 

68 

39 

65 

Plot 

68 

38 

64 

63 

31 

46 

70 

37 

51 

Yields 

60 

75 

60 

70 

63 

48 

67 

70 

43 


53 

76 

33 

51 

72 

33 

48 

65 

33 


74 

74 

36 

62 

52 

33 

60 

72 

31 

Totals 

325 

308 

224 

313 

246 

209 

303 

283 



Bags (651bs.) 



per acre 26.4 

Percentage 
increase over 

23.6 

24.8 

sunnhemp p.u, 20.7% 

8.2% 

18.4% 


It is remarkable that the lowest yields were obtained from 
the land which was green-manured during the previous 
season. Hence it would appear that such treatment does not 
benefit this crop and it would be found more economical to 
grow cereal crops on green-manured land. The land which 
carried sunflowers in the previous season yielded 20% more 
nuts than the green-manured land, and it would appear that 
this crop had a definitely beneficial effect on the nut crop 
which followed. Statistical analysis of these results showed 
that the increased yields of the land under sunflower, oats and 
sunnhemp reaped are significantly greater than that of the 
land where sunnhemp was ploughed under, but that the 
increases recorded after the maize and velvet beans may 
possibly be due to chance. These trials show that the response 
of the ground nut crop to soil treatment is very different from 
that of maize, which usually greatly benefits from the plough- 
ing under of a green crop and also from the effect which a 
legume exerts on the soil ev^n when the whole top growth is 
removed. 

It has been proved that the presence of much nitrate in 
thi soil dtiring the early stages of growth of a legume tend 
to prevent the nodule bacteria from infecting the roots of 
legumes, and it seems probable that this is the explanation 
of the inferior yields of the ground nuts when following a 
crop of sunnhemp ploughed under. 
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Horse Oram {Dolichos biflorus) for Hay Production — Trials 
were laid down during the season under review to ascertain 
the value of this crop for hay production. It was grown by 
itself and in mixture with other suitable crops, and these were 
compared with Biltan Soya beans sown alone. The plan was 
as follows: — {a) Dolichos biflorus alone; (5) Dolichos with 
manna; (r) Dolichos with S.E.S. oats; {d) Dolichos with sunn- 
hemp; (r) Dolichos with Soya bean; (/) Soya beans only. 
Each crop or mixture of crops w^as sown in eight blocks of 
randomised plots during the early part of December. Owing 
to its j)rocumbent habit and iis much branched stems the 
dolichos biflorus made a dense mat of growth which covered 
the whole surface of the soil, and the reaping of the crop 
proved somewhat tedious. In the crop mixtures the dolichos 
(‘limbed up the stems of its partner and the combined crops, 
being erect, were not ditticulty to reaj). Single-stemmed crops 
su(‘h as the oats, manna and sunnhemp, were more suitable 
for mixing with the dolicdios than soya beans, because the 
beans cast too much shade. If soya beans are used they should 
be sparsely sown. Sunnhemp w^as not very suitable because 
it reached the stage for cutting much earlier than the dolichos. 
The following yields w’ere recorded. 



Yields of Hay in 

Ihs, yer 

A ere. 


Dolichos 

biflorus 

only. 

Dolichos 

and 

Oats. 

Dolichos 

and 

Soya Beans. 

Dolichos 

and 

Manna. 

Dolichos 

and 

Sunnhemp. 

Soya 

Beans 

only. 

3,372 

6,849 

4,119 

3,246 

3,123 

3,944 


The dolichos and S.E.S. oats seemed to make the best 
mixture because they developed evenly and both arrived at 
the right stage for cutting at the same time. 


Protein Production Grope. — ^When the “Somerset” variety 
of sunnhemp w^as introduced a few years ago it was soon 
realised that its free-seeding ability made it a suitable crop 
for hay, and the question arose as to how it compared wiih 
other fodder crops in its ability to produce fodder. It ivS w^ell 
knowm that the most valuable part of fodders which are used 
as cattle food are the proteins, and that being so, the crop 
which produces the most protein per acre would appear to 
be the most economical, provided it is palatable to the stock 
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and can be produced economically. Trials were laid down 
in the season 1935-36 which included the following crops ; — 
Somerset sunnhemp, Biltan soya bean, Somerset velvet beans, 
maize and wintersome. The results of the first two years ^ 
trials were published in the September, 1938, issue of this 
Journal, During the season under review the trials were 
extended to include maize as grain, velvet bean as silage,, 
sunnhemp cut when 11 weeks old, sunnhemp cut when 14 
weeks old. The plan provided for six replicated plots for 
each crop. 

Yields of Crude Proteins in lbs. per Acre. 


■S ST 

a a 


Season. 

Somerset stinnhei 
cut at 11 weeks. 

Somerset sunnhei 
cut at 14 weeks. 

Somerset Velvet 
Bean Hay. 

Somerset Velvet 
Bean Silage. 

Biltan Soya 

Bean Hay. 

Maize — Cut for 
Silage. 

Maize — Mature 
Crop. 

Wintersome 

Silage. 

1936-36 

.. 435 

— 

— 

869 

419 

296 

— 

364 

1936-37 ... . 

.. 270 

— • 

— 

468 

311 

177 


249 

1937-38 

.. 256 

248 

820 

805 

594 

312 

377 

248 

Averages . 

. 320 

248 

820 

714 

441 

262 

377 

28T 


These results show' that the amount of protein in the 
14-week8’ old sunnhemp crop was no larger than that in the^ 
11-weeks’ old drop, although it w as somewhat heavier in total 
weight. Tlie figures given for the mature maize crop iiu ludes 
80 lbs. of protein contained in the stalks. The yield of grain 
was 16 bags per acre. The velvet bean has proved to be the 
most efiicient crop for protein production, but in farm practice 
it is found to be not entirely suitable for hay. Its numerous 
fleshy pods are a disadvantage, ^ince they require such a long 
period to cure that much of the leafy and most valuable 
portion of the crop may be lost during the hay making 
period. The problem of ridding the hay crop of fleshy pods 
,can be solved by planting late, but w^hen this is resorted to 
a\ rather smaller crop results. The use of tripods for making 
velvet bean hay solves most of the difficulties, such as loss of 
leaf in handling, and allows the crop to be left for a long 
period in the field to allow the pods to dry out if necessary, 
since once it is on the tripods it is safe from damage by late 
rains. 
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The latter fact has been well demonstrated at the newly- 
opened witchweed demonstration farm this year, where velvet 
bean hay on tripods withstood three inches of rain which fell 
in heavy storms without damage. 

Pasturea. — During the season under review a deviation 
from the practice of previous years was made in that the 
pasture paddocks were not grazed during the summer season. 
The reason for this was to ascertain what effect (if any) the 
phosphatic fertiliser dressing, applied in the previous year, 
would have on the growth of grass, particularly as there had 
been no visible beneficial effect during the year it was applied. 
The dressings consisted of: — 

(«) 200 lbs. superphosphate per acre. 

(h) 200 lbs. rock phosphate. 

(r) 400 lbs. rock phosphate. 

(d) No fertiliser. 

They were a})plied in 4 x 4 Latin squares to 

(1) Woolly Finger grass. 

(2) Hunyani grass. 

(3) Creeping False Paspalum. 

(4) Heed Timtohy. * 

(5) Mixed creeping grasses. 

There were, in all, 20 replications of each fertiliser treat- 
ment. In the season under review a top-dressing of sulphate 
of ammonia was applied in December at the rate of 100 lbs. 
per acre, on certain of the blocks of phosphated plots, but not 
on others. The sulphate of ammonia treatment proved very 
effective, but no increased yield was obtained from any of the 
phosphate dressings. The yields and statistical analysis are 
shown in Appendix A. 

The Woolly Finger plots received the phosphate dressiu^f 
and sulphate of ammonia was applied to all of the plots., In 
this case also the phosphate dressings have not produced any 
increase in the yield. See Appendix B. 
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In the seaeon 1986-37 applications of variotis quantities 
of rock phosphate were made to land on which it was proposed 
to establish Peddle finger grass, and the phosphate was 
ploughed in. The finger grass was planted, but a volunteer 
crop of Utochlon mosambicensia also appeared and both were 
allowed to grow together. In this case the phosphated plots 
yielded significantly larger amounts of fodder than those plots 
which received no phosphate. (Details in Appendix C.) The 
increased yield (average of the phosphated plots) is 1:| tons 
of green fodder, or about | ton of hay per acre. 

A small paddock was planted to Kafue Ilhodes grass in 
the season 1935-36. Before planting the grass roots, applica- 
tions of superphosphate were made as follows : — 

(а) 200 lbs. per acre. 

(б) 400 lbs. per acre. 

(c) 800 lbs. per acre. 

Four replications of each dressing being laid down and 
the fertiliser was ploughed in. Very heavy crops were 
obtained in the season 1936-37, viz., 2\ tons of hay per acre 
and 84 days’ grazing on the aftermath. Cuttings of hay were 
made on these plots during the season under review. Although 
there was no difference between the yields obtained fromqlhe 
various dressings of phosphate, the yields of 1| to 2 tons of 
hay were satisfactory and indicate that the phosphate had a 
beneficial effect. 

APPENDIX A. 


Applioation of Phosphates and Ni™ogen to Grasses. 
Treatments. 

A *200 lbs, superphosphate B*200 lbs. superphosphate. 
4-100 lbs. S/A, 

C»200 lbs. rock phosphate • D=200 lbs. rock phosphate, 
+100 lbs, S/A, 

£»4601bsi rock phosphate F»400 lbs. rock phosphate, 
+100 lbs, S/A, 

G=100lbi, S/A. H*No fertiliser. 
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Grass Yields, 


Block. A B C D F F G H Total 


(1) Hunyani 
grass 

(2) Reed Timo- 
thy 

(3) Mixed Creep- 


ing grasses 

27.4 

15.5 

26.7 

16.3 

23.8 

10.0 

26.7 

15.0 

161.4 

Total 

. 120.7 

57.7 

131.4 

56.6 

116.8 

47.8 

116.7 

43.3 

691.0 


Aiialysis of Variance, 


Due to 

SUTTI 

of Squares. 

Degrees 
of Freedom. 

V ariance. 

i Loge 
Variance. 

Total 

5635.3 

23 

— 


Blocks .... 

1106.7 

2 

583.4 

— 

Treatment 

3367.7 

7 

481.1 

3.08806 

Error . ... 

1100.9 

14 

78.6 

2.18220 


Calculated value of Z=. 90586. 

^Observed value of Z -.5233. 

Therefore treatment ditferencevS are significant. 


A 

B 

C 

D 

E 

F 

G 

H 

Moan 

Standard 

Error. 

120.7 

57.7 

131,4 

56.6 

116.8 

47.8 

116.7 

43.3 

86.4 

15.3 


Conclusions , — Differences 3 times the Standard error (or 
45.9) may be reckoned as significant. 


Therefore A, C, E and (x are all significantly better than 
B, D, F and H. 

The nitrogen has had a significant effect on the yield of 
grass, but not the phosphate. The average increase due to 
the application of 100 lbs. sulphate of ammonia was 4,670 lbs. 
of green grass per acre. 


43.8 36.4 52.0 28.5 44.5 29.5 43.3 20.0 298.0 

49.5 5.8 52.7 11.8 48.5 8.3 46.7 8.3 231.6 
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APPENDIX B. 

Application of Phosphates to Woolly Fingee Geass, 
(Block 48), 

Yield in lbs, per Plot. 






Totals 



ROWS. 


of 

of 





Rows. 

Treatments. 

Columns 

C. 57.3 D. 38.3 

A. 41.0 

B. 34.8 

171.4 

A=151.8 


A. 37.5 B. 29.3 

C. 39.0 

D. 30.3 

136.1 

B = 139.7 


D. 28.0 C. 25.0 

B. 29.3 

A. 33.5 

115.8 

CO 

)l 

o 


B. 46.3 A. 39.8 

D. 38.3 

C. 41.3 

165.7 

D = 134.9 

Totals of 






Columns 

169,1 132.4 

147.6 

139.9 Grand total =589.0 


Analy, 

$is of Variance. 




Sum 

Degrees 



i Loge 

Due to 

of Squares. of Freedom. 

Variance. 


Variurce. 

Total 

953.54 

15 

— 


— 

Bows 

509.27 

3 

169.76 


-- 

Columns... 

188,03 

3 

62.68 


— 

Treatments 

116.47 

3 

38.82 


1.82948 

Error . ... 

139.77 

6 

23.30 


1.67424 


Calculated value of Z=1.82948— 1.57424 = . 25524 
^Observed value of Z = =.7798 


Conclusions. — Treatment differences not significani. 
Application of phosphates to Woolly Finger grass has had no 
significant effect. 

A=200 lbs, superphosphate per acre. 

B=200 lbs. rock phosphate per acre. 

C=400 lbs. rock phosphate per acre. 

D=No phosphate. 

Yields: A=7,587,lb8. per acre. \ 

9=6,976 lbs. per acre. { 

' 0-8,125 lbs. per acre. ( 

D*6,737 lbs. per acre. J 
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APPENDIX C. 

Applications ok Rock Phosphate to Peddie Finger Grass. 

(Block 44). 

A =800 lbs. ro(!k phosphate per acre. 


B=400 lbs. rock phosphate per acre. 

C=200 lbs. rock phosphate per acre. 

D = No fertiliser. 

.. Yield in Ihs. per Plot, 



Totals 

Totals 


ROWS. 

of 

of 



Rows. 

Treatments. 

Columns 

A. 75.8 C. 80.5 B. 89.8 

D. 70.0 316.1 

A =271.9 


C. 72.8 D. 62.3 A. 74.8 

B. 78.3 288.2 

B =282.9 


D. 47.0 B. 62.5 C. 55.0 

A. 61.3 225.8 

C =260.3 


B. 52.3 A. 60.0 D. 44.0 

C. 52.0 208.3 

D =223.3 

Totals of 




Columns 

247.9 265.3 263.6 

261.6 Grand total =1038.4 

Aiialysis of Yarianve, 


Sum Degrees 


i Lege 

Due to 

of Squares. of Freedom. 

Variance. 

Variance. 

Total ... 

... 2578.06 15 

— 

— 

Rows ... . 

1946.09 3 

648.70 


Columns 

47.35 3 

15.78 

— 

Treatment 503.09 3 

167.70 

2.56113 

Error . 

81.53 * 6 

13.59 

1.30469 


Calculated value of Z=2. 56110 — 1.30469. 

= 1.25644. 


*0b8erved value of Z = .7798. 

Therefore treatment differences are significant. 

Standard 

A B C D Mean Error. 


271.9 


260.3 


223.3 


259.6 


7.4 
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Conclusions . — Differences 3 times the Standard error (or 
22.2) may be reckoned as significant. 

Therefore B is significantly greater than C and D. 

A, B and C are significantly greater than D. 


Yields: A =13,600 lbs. to acre, "v 
B=14,1501b8. to acre. / 
C=13,000 lbs. to acre, f 
D=ll,100 lbs. to acre. ) 


Green weights. 


APPENDIX D. 

Application of Superphosphate to Kafue Rhodes Grass. 

(Block 46). 

A =200 lbs. superphosphate to the acre. 

B=400 lbs. superphosphate to the acre. 

C=800 lbs. superphosphate to the acre. 


Yield in lbs, per Plot, 


Block. 

A 

Treatment. 

B 

C 

Total. 

1 

72.5 

67.6 

59.0 

189.0 

2 

63.3 

41.5 

66.8 

160.6 

3 

32.3 

45.8 

28.8 

106.9 

4 

CO. 5 

17.5 

29.3 

77.3 

Total 

198.6 

162.3 

172.9 

633.8 


Analysis of Variance, 


Due to 

Sum 

of Squares. 

Degrees 
of Freedom. 

Variance. 

i I/Ogc 
Variance. 

Total 

3203.44 

11 

— 

■■ 

Blocks . ... 

2660.22 

3 

853.41 


Treatments 

174.22 

2 

87.11 

2.23359 

Error . ... 

472.00 

6 

78.67 

2.18264 


Calculated value of Z=2.23369— 2. 18264 = .05095. 
^Observed value of Z =,8188. 


Conclusions , — Treattneni differences are not significant. 

Yields ; A *=9,950 lbs. per acre. J 

B=8|125 lbs, per acre, v Green weights. 

C*»9,087 lbs. per acre. J 

Table of t appendix to '‘Statistical Methods for Beaearch Workers,” 
A.fMer. . 
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Compost and Witchweed 


By S. I). Timson, MX\, Assistant Agriculturist. 


The report ot Capt. Moubray's experience of the effect of 
compost on maize planted on soil infested with witchweed 
given below is very welcome, since it goes far to confirm the 
remarkable results obtained on the farm of Mr. C. Tapson, 
at Concession, as reported in a note published in the October, 
19Ji8, issue of this Journal under the heading “ Humus and 
Witchweed.” In this latter trial the land was again planted 
to maize during the past season (1938-39). without any further 
treatment and again no witchweed appeared on the land 
treated with compost in 1937, whereas the maize on the 
untreated land immediately adjoining it was again severely 
infested with the parasite. Frequent careful searches for the 
parasite on the area treated with compost (about acres) 
were made by Mr. Tapson throughout the past growing 
season, and several by the writer, but none was found. The 
maize again made excellent growth on the treated land, 
despite the fact that the first sowing failed and the second 
sowing was therefore late. The untreated maize next door 
again made very poor growth. 

Further evidence of this protective effect of compost on 
maize planted on infested land is reported by a Loinangundi 
farmer. A light dressing of compost at about 3 to 4 tons per 
acre was applied in this case and the maize made excellent 
growth despite the ex(;essive rainfall and was estimated to 
yield at least 12 bags per acre, and practically no witchweed 
appeared above ground. The adjoining untreated maize was 
obviously affected by the attack of the parasite, and the yield 
much reduced. 




632 


THE EHOHESIA AaRICULTTJEAE JOURNAL. 


Capt. Moubray’s report is given below : — 

Chipoli, 

Shamva, 

May 26th, 1939. 

Sir, 

I have a piece of land eighteen acres in extent which 
during 1936-37 was planted half to tobacco and half to cotton. 
The soil is of a lightish red and cannot be called rich. 

Next season, 1937-38, the whole of the land was planted 
to maize with a dressing of some 200 lbs. of bone meal per 
acre. That half which grew tobacco the previous year gave 
a return of 11 bags of maize per acre and the half that had 
been planted to cotton 9 bags per acre, an average over the 
whole of 10 bags per acre. 

Last year the whole land was dressed with a little over 
five tons of compost per acre, the equivalent of some 200 lbs. 
of bone meal per acre having been mixed with the comi^ost 
during its manufacture. 

Ha^^vesting has just been oompleted, the result being just 
a little over 17 bags of maize per acre. 

During 1937-38 witchweed infestation was considerable, 
the ground that season was cleaned three times. During 
1938-39 the ground was only cleaned once, and yet the witch- 
weed was only a small fraction in quantity of what it was the 
previous season. 

The rainfall during 1937-38 was 38.1 inches and during 
1938-39 it was 40.9 inches, so the extra moisture had little 
pr nothing to do with the greatly increased yield and the 
reduction in the amount of witchweed. 

To what extent compost has to do with the lessening of 
witchweed infestation has yet to be proved, but Captain 
Tixnsoh, who examined the crop just before it was reaped, 
tells me that similar results have been recorded in other parts 
of the Hazoe Valley. 

I am, Sir, etc,, 


J. M. Moubbay, 
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The further investigation of this matter is being pursued 
on the witchweed demonstration farm recently opened by this 
Department near Glendale, in the Mazoe Valley, but farmers 
are again urged to test for themselves this effect of compost 
on maize grown on land severely infested with witchweed and 
to report the results obtained to the Agriculturist, Department 
of Agriculture. 

Dressings of at least 8 tons (16 cubic yards, or Scotch 
cart loads) per acre should be used. Owing to its obvious 
importance as much evidence as possible on this point is 
desirable, and under varying conditions of soils and season. 
From the purely practical standpoint maize farmers are 
advised to apply their compost to their infested fields, since 
it is apparent from the experience of the three gentlemen 
quoted above that they will obtain a much greater increase in 
yield of maize than by applying it to maize on land free from 
the parasite. 


PEOPLE LIKE YOU 
have thought somewhat on the subject of 
agricultural cleanliness, and, because you 
have applied its principles and have become 
an asset to the State, 

PEOPLE LIKE YOU. 
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Soil and Water Conservation 

PART II. 

CHAPTER V.-CONTOUR RIDGES.— {Continued.) 


By D. Aylen and the Irrigation Officers. 


CONSTRUCTION AND MAINTENACE OF CONTOUR 
RIDGES. 

Prelimlnaxy Work.— The Une of Pegs. — On ground which 
frequently changes slope the ridges should be built just below 
the pegged line, so that the trough follows the true line of 
levels. 

The pegged line may be straightened slightly so that any 
sharp bends due to very local inequalities are smoothed out. 
This should be done with caution, however, particularly on 
steep ground and sand veld. 

It is usutjly most satisfactory to smooth out the line at 
the time of pegging so that if it is thought any diversions 
from the apparent line are due to purely local irregularities 
in the ground they may be checked. The engineer or local 
technical assistant will usually have checked and adjusted 
the line of pegs w^here smoothing of bends is desirable. How- 
ever, there are a number of farmers who prefer to do it them- 
selves. It must be first ascertained that no previous smoothing 
has been done. The less the movement of the pegs the more 
satisfactory the future behaviour of the ridge. 

Pegs should only be moved uphill with extreme caution. 
In any case, alternate pegs should not be moved more than 
the fall given, between adjacent pegs to avoid the gradient on 
any section being reversed. If adjacent pegs are moved, the 
movement should be such that the total movement of the two 
pegs does not amount to more than the fall given from one 
l^g to the next. 
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Farmers, however, are advised not to move the pegs 
smooth out the line of the ridge unless they are able to check 
the new levels accurately. 

The safety of a ridge depends almost entirely on the 
water flowing at a constantly increasing speed. 

Irregularities in the grading of a ridge result in scouring 
at the steeper sections and a dangerous deposition of silt in 
the flatter sections. 

Sharp bends in the last 100 feet of ridge should not be 
straightened, since there is frequently a hollow and bank at 
the edge of the land due to ploughs turning there and there 
is serious risk of the outlet level being considerably higher 
than the trough of the ridge at the edge of the land if the 
pegged line is altered, and in addition it should be noted that 
the ridge should be banked up in crossing the hollow as shown 
in Fig. 28. 

It should be an invariable rule to inspect all ridges every 
year. 

Oro68ing GuUieB and Wash-outo. — In cases where it is 
intended to cultivate the ridges, it is a waste of labour to 
completely straighten the ridge and build up very high banks 
w^hen crossing gullies, and the line can partly follow’^ the sharp 
bend caused by any wide depression. 

Narrow gullies need not materially alter the line of a 
ridge, as it can be taken across these on a normal easy curve 
and the bank made correspondingly higher between the 
shoulders of the gulley. Do not overlook the fact, however, 
that before the gully cuts down to its present level it may 
have started as a broad wash, and it is advisable in such cases 
to put pegs at closer intervals and set out a smooth curve across 
the depression and enable the gully to be crossed w ith as little 
extra filling as possible. Many of these original broad washes 
are over 100 ft. in width and may be as wide as 200 ft. Fig. 
No. 32 indicates how the crossing should be made. 

It simplifies subsequent construction if the gully is first 
filled up to the bank level at the place to be crossed by the 
ridge. Mark the positions of the foot of the embankment 
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by pegs in the bed of the gully, placed (both upstream and 
downstream) at a distance from the centre line of the ridge 
equal to one and a half times the depth of the gully plus 
half the specified width of the ridge itself at ground level. 
Measure the depth of the gully by tightly stretching a long 
string between the pegs originally placed on the normal 
ground surface away from the gully, and not merely from the 
bank of the gully itself. 

The above figures give a side slope of 1| to 1 which is 
the very steepest slope applicable to stable soils such as red 
loam. On soft sand soils and in black vlei the slope must be 
flattened to 2| to 1, which means that in the latter case the 
pegs for the toes of the bank should be placed at a distance 
equal to two and one^half times the depth of the gully plus 
half the width of the ridge itself at ground level. 


Gully crossings should never be built wholly or partly 
of stones or timber stakes with the object of steepening the 





Fig. 33. — A. Land Leveller. B. Method of working dam scoop. 


slope and reducing the width of bank ; but paving the 
upstream face of the embankment in the case of deep gullies 
is a sound practice. 

The preliminary filling, or rather smoothing, can be done 
by knocking in or ploughing in the sides of the gully for 
some distance above and below the line of the ridge. The 
embankment can and should be bui,lt with a land-leveller 
(Fig. 33 A) or a dam scraper. The correct method of using 
a dam scraper, to obtain the soil from the proper place, is 
shown in Fig. 33B. In other cases, sufficient soil may be 
obtained from a near-by antheap, thus killing two birds with 
one stone. The width of the embankment at original uneroded 
ground level should not be less than 8 feet and the ridge, 
itself can then be made up to full height by cbntinuing to 
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use tlie dam seraper or leveller as before. All earthwork, even 
when consolidated ^ scraper or land leveller, 

is liable io settlement, and at gully crossings it is very 
important that the top of the ridge should be raised to an 
extra height. The extra height allowed should be 2 inches 
for every foot of height, and a slightly greater amount for 
hand work. Thus for a gully 3 feet deep the top of the ridge 
at the crossing should be 6 inches higher than the top of the 
ridge at the nearest, pegs. This should be carefully checked; 
even at small gullies, by a string level, or boning rods which 
have been described on previous pages. 

Gullies are a source of danger, even after the land has 
been ridged, as owing to the concentration of water in them 
erosion occurs and banks of silt are deposited against the ridge 
which is liable to be overtopped due to these obstructions. 

Small checks of brushwood or stakes and trash backed 
with earth should be built across the gully at 10 yards inter- 
vals in order to enable the silt to be ‘deposited in the gully 
before it reaches the line of the ridges. This precaution is 
of particular importance in sand veld. 

nma of Oraatmotton*. — Each type and condition of soil 
requires some modification in the method of construction. 
Bil^erent kinde of implements work best on different soils, No 
ditcher, dam scraper, leveller or plough works economically 
on clayey soil when moist, or on hard dry cloddy soil. 

The best time to work in sandveld is when it is wet ot 
damp, and for heavier soils when they are just dry enough 
not to stick to an implement. Fallow sandveld lands can be 
ridged any time during a normal wet season; green-cropped 
lands, on all except wet black vleis, can be done at any time 
from one month aftfer ^‘ploughing in,’’ and many lands under 
side-crops are clear from that same time onwards. 

On most well-run farms, therefore, at least one quarter 
of the lands will be available at the time that the soil is in 
the Iwst condition for building ridges economically and welL 
At this time of year there is little work for oxen, they are fit, 
gracing is plentiful, the temperature moderate, and the soil 
is soft, wher^ in Septexdber and October the conditions are 
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just the reverse. The moral is to do as much of the work as 
possible before August, and in a surprisingly few years the 
whole farm will have been done. The soil is literally the 
basis of the farm and its protection to ensure profitable 
working should not be regarded as the last of the odd jobs 
to make work for an otherwise idle gang. 

However, a farmer without previous experience of ridges 
should not take on too much the first year. It is better to 
gain experience on a smaller scale, and do it properly, than 
attempt too much and have extensive failures. There are 
many little points to be learnt as the work proceeds, and it is 
easier to make good ridges than to repair defective ones, and 
easier to make thorn a little too high than to raise them later. 
Maintenance during the wet weather is costly and trying, and 
a broken ridge does more damage than none at all. 

After making the first ridge, measure it up honestly with 
plank, spirit level and tape, and compare it with the recom- 
mended size, which is none too big, and see that all is well 
for height and width, particularly at dangerous points. 

Referring back. Fig. No. 30 shows how the dimensions 
should be checked. The correct sizes are given in Fig. 27, 
whilst methods of checking sizes and eveness of grade are 
described on pages Nos. 42 to 49. 

Cuttings through antheaps and mounds are undesirable, 
but if they have been unavoidable, they should be of ample 
depth and 'iridth. The bottom width of a cutting should 
be 2 feet wdder than the bed of the channel, and the upper 
bank of the cutting must not be left vertical but must slope 
back at least 1 foot for every foot in depth. 

The only satisfactory method of checking hand made 
ridges is to ensure they are made to size. Natives will soon 
slack off or attempt to skimp the work. This is readily 
checked if they are given the devices shown in Fig. No, 30. 

Some farmers make ridges that do not break, others are 
surprised when they break, and other expect them to break. 
If correct methods are followed, and a little trouble taken, 
there is no need for any breaks at all. 
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METHODS OF CONSTBFCTION. 

(1) By Band Jjabour. — Owing to our cheap labour, and 
the cased such as tobacco farms where a large gang is available, 
many contour ridges, especially on small acreages, are built 
by hand. There is nothing against it, if the common faulty 
type of ridge is avoided, and ridges are built to a substantial 
size, as shown in Fig. 27. Soil can be taken from both sides 
of the ridge, or the upper side only on steep or eroded land 
or land intended for tobocco, and inclined to waterlog, when 
a water channel is desirable. If the land has been ploughed 
(and harrowed, if cloddy), fairly rapid progress can be made, 
and the daily ^Hask^' of finished ridge will be between 15 
and 25 linear yards per native, depending on the type and 
depth of soil and type of ridge. Hand-made ridges are more 
liable to settlement and damage by animals, cultivators and 
rats than machine-made ones, and it must be emphasised that 
the consolidated bank should be 18 inches high above ground 
level and the water channel wide (6 feet bed with) and at 
least 6 inches deep, giving a total height of 2 feet, Type ‘T,’' 
and 4 feet x 2 ft. 3 in. Type ‘‘D.’’ The minimum stable 
width of the bank is 8 feet. 

(2) Dam Scraper. — This method appeals to many 
farmers, and has several solid advantages. It is a cheap 
implement, is simple to operate, requires very little super- 
vision and produces better consolidated ridges than by hand. 
The chief disadvantages are its slowness compared with a 
ditcher, and the removal of only topsoil to form the bank. 

A good rate of progress can be maintained if 3 or 4 
scrapers are used simultaneously, as each scraper, with a 
driver, leader and ‘^operator,’’ and 4 to 6 oxen, can build 100 
yards of finished ridge per day, except for trimming. 

The line of the ridge should first be marked by ploughing 
close to the line of pegs on each side, throwing towards the 
pegs. If the land has not already been ploughed, the plough- 
ing should be continued over a strip of at least 15 yards in 
width. 

The method of working the dam scraper is illustrated in 
Fig. 46,, the point about it being that the team makes the 
same-sized turn the whole waj, and each time it crosses the 




SOIL AND WATER CONSERVATION. 


541 


line of the ridge it dumps a load next to the load placed on 
the previous crossing in that direction, thus eliminating 
short-turning. The team should make a turn sufficiently 
large to cover the whole of the ploughed strip, and it is 
important that a skimming cut should be used, and no 
attempt made to dig in deeply, which is hard on the oxen. 

If the correct procedure is followed, a well-shaped rounded 
ridge similar to Fig. 27A will be produced, and it will be con- 
solidated by the trampling of the oxen and of an easy shape for 
planting. Maintenance is reduced to a minimum, and can 
be carried out as described in a later paragraph. 

An advantage of using a dam scraper is that the same 
implement is one of the best suited for filling up gullies and 
wash-outs. 

(3) By Land-leveller. — The procedure is, exactly the same 
as for the dam 8cra})er, but with more particular care in the 
correct method of turning. Short turns invariably OA^erturn 
these implements. 

The Hobson type of land-leveller consist of a blade, 
usually concave, with long lifting handles running back- 
wards, and either a runner or wheeled carriage or else a long 
dissel-boom in front. The load is picked up by presvsing the 
handles, and dumped by lifting them. While quite suited to 
levelling land, the work of making contour ridges is 
exacting and tiring to the operator, as he has alternately to 
press down the handles to pick up a load, and then raise them 
at least 3 feet in order to lift the implement oA^er the bank. 

The Evans type is a simpler design, and needs no great 
strength on the part of the operator. Small ones for two oxen 
can be made from an old railAvay sleeper and are most satis- 
factory. The largest size for 6 to 8 oxen consists of a sheet 
iron plate (or timber with an iron bottom edge) 6 to 8 feet 
long and 18 inches high. Four chains are fixed to it by 
shackles, and joined together at a ring by which it is pulled. 
Two handles either straight or bent (see Fig. 33A) are bolted 
to the plate. 

When required to pick up a load, it is held in position 
shown in Fig. 33A. To dump, the handles are pushed forwards 
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and released, when it will fall flat. By slightly pulling or 
pushing the handles, the amount of pick-up or dump can he 
varied. 

A short rope is usually tied to the top of the left-hand 
handle, if straight, and to pull up the implement a sharp tug 
is given on the rope and as the blade comes up the right-hand 
handle is caught. To pick up a big load it is advisable to 
stand on the implement; if the chain-lengths are correct, 
balance is easy, the .operator stands upright holding the 
handles behind him. 

(4) By Ditcher and Plough. — Although good ploughing is 
an advantage for any method of construction, it is of prime 
importance for ditcher work. Except in very soft soil a 
disc plough is needed. There must be a minimum of 
slack in the bearings of wheels and discs, and the steering 
and lifting levers should work smoothly. One cannot steer 
on smooth curves if bearings are slack and the plough is out 
of alignment. New 26 inch discs are most desirable, as it 
is impossible to make big ridges with badly worn discs even 
if the number of rounds is doubled. 

Figs. 34 and 36 show the size and shape of typical 
ditchers. The ^land-slide, i.e,, the part which runs in the 
plough furrow, should be at least 10 feet long, but there is 
little gain in having it longer than 12 feet, although it must 
be as long as the grader blade and extension. The grader 
blade should be at least 9 feet long for dry cloddy soil, and 
up to 12 feet for damp or loose soil. Some makes of ditcher 
require an extension, clearly shown in the photograph, fitted 
to the grader blade. When opened to give a “width” of 
6 feet, the angle will be about 46° for the 9 foot blade and 30° 
for the 12 foot blade. These are the greatest angles at which 
the soil will slide up for the conditions outlined. 

There are several makes of ditcher available such as the 
^‘Martin,” “Lockie,” and “Morris,” each capable of good 
work under suitable conditions. Two types of farm made 
ditchers were fully described and illustrated in Departmental 
Bulletin No. 96, “A Home-made Bidger.” Adviofe of the 
various types of ditchers caA be obtained from the Department. 




Fig. 35. — Morris Ditcher. 

Fig. 37. — Type “(V* Contour Ridg< 
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Striking out tho Marking Furrow It is essential that the 

following method of striking out the marking furrow should 
be adopted when ridges are to be constructed by three-furrow 
disc plough and ditcher, and this method is also strongly 
recommended whatever the means by which the ridges will 
be constructed. 

In any case the greatest care should be taken in order to 
ensure that the (diannel ac<‘urately follows the pegged line, 
as it has been found that when ridges liave to deal wdth large 
volumes of water any inequality in the grade of the channel 
causes a dangerous restriction of the flow which is later accen- 
tuated by a very local deposit of silt. 

The safety of a ridge apparently depends to a far greater 
extent than usually reckoned on a smooth or even flow in the 
channel. It is for Ihis reason that it is stressed that any 
straightening of the line must be kept to an. absolute minimum 
and also the reason why on uneven or steep ground pegs should 
be placed much closer when marking out ridges or drains. 

Place a line of sighting sticks long enough to be seen 
from the plough-seat from 4 to 6 feet, but all the same 
distance, below the original pegs; in that way the ‘‘trough’^ 
is made exactly to follow the original lines. This is the 
time to carry out any straightening of bends in the original 
line if this has not already been done, and the sticks should 
be aligned as previously described on page 53, afterwards the 
pegs should be altered to correspond with the long ‘‘sighting^’ 
sticks, and will form a valuable guide after the latter ha'^e 
been knocked down. 

‘‘Striking-out’’ with a single-furrow mouldboard needs 
no explanation. The gang mouldboard and the two-furrow 
reversible disc plough are not really suitable implements for 
marking smooth curves. The three-furrow disc plough when 
correctly used is a most suitable implement, and does a lot 
of the work, actually pushing up the soil to form the ridge, 
besides loosening it so that the ditcher can work with 
maximum efficiency. 

Method of use of Ditchers. — The striking out furrow should 
be done with the plough throwing the soil downhill. Fig. 38 
(that is the slope of the land is down to the right), and the 
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CONSTRUCTION OF CONTOUR RIDGE WITH PLOUGH S DITCHER. 
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left hand or land wheel running along the pegged line, whilst 
the back disc and the operator pass over the line given by the 
long sighting sticks. In striking out the front disc should 
barely touch the ground and the back disc should be set quite 
shallow. 

By sighting on two or three sticks ahead, very smooth 
curves can be made, and a check is kept by observing the 
original pegs as they are passed. The team is kept straight 
ahead of the plough, the leader only swinging round the bends 
when the plough gets to them. It is impossible to make a 
smooth curve if the leader follows the line and attempt is 
made to control the plough by using the hind oxen and the 
steering lever excessively. It is most important to avoid 
kinks, as they will throw the ditcher out of the furrow. 

At sharp bends or if the team is not .straight , stop and 
put the team right. The oxen will then learn quickly. Do 
not allow the driver to hit the oxen, hurry them or get on 
the off-side; make him ignore the hind oxen and rely on the 
front oxen. Have an intelligent native as a leader, and use 
the steering lever to a minimum. 

On reaching the far end, the plough is entered for the 
return journey below the pegs so that it throws towards the 
first furrow. To avoid overturning the plough on a sharp 
right hand turn, make a ‘‘figure of eight’ ^ turn by first 
swinging to the right and then turning to the left. 

Usually on the return journey the front wheel follows 
the track it made on the forward one, but the exact line 
depends on the final width of ploughed strip that is desired, 
according to the state of the wsoil and the size of the ditcher. 
A second round is now made outside the first and with the 
plough set as deeply as possible. 

A ditcher does not work w’ell if opened wider than 30° for 
damp soil and 40° for dry soil and 46° for soil with small clods. 

The width of the ploughed strip (after two rounds) should 
be twice as wide as the effective width of the ditcher under soil 
•conditions as defined above. t 

If the soil is hard the strip should be re-ploughed. 
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Tlxe ditfchet* is next entea^ed witli the landslide in the 
furrow and the. grader-arm over the strip, held up waist-high 
at the end/ Two natives weight the land-slide. See Fig. 39. 
The first round is intended to clear a furrow for the ditcher 
to run in the following round. Take great pains that the 
ditcher does not kick out, for if it does it will do so afterwards 
every time at the same point. The hitch clevis should be in 
the hole nearest the land-slide. Use at least four feet of hitch 
chain and any recognised means of relieving the downpull 
on the hind oxen. One line of oxen walks in the furrow and 
the other on the ploughed strip, excejit on curves, wlien they 
must be kept straight ahead. It may assist to work the ditcher 
throwing to the left, as then the off-side oxen will walk in 
the furrow. Figs. 39-42 clearly shows the position of the 
oxen. 

If the soil sticks to the blade, this c an be overcome by 
leaving the turned up soil to dry for a day before entering 
the ditcher. Also if a green-cropped land has just been 
ploughed a sufficient time should be left for the soil to settle 
as the land-slide of the ditcher must have a firm furrow^ to 
press against. 

With the next round of the ditcher the work of pushing 
up the soil begins. It is entered as before, but the native on 
the arm only lifts it when crossing places where liable to 
kick out. The live load on the land-slide is adjusted if neces- 
sary. Do not press down the arm, but rather lighten it by 
pulling on the post. One or two more rounds novr follow until 
the size approximates Fig. 38 stage 4. Some weight may now 
be put on the arm. Usually a live load of two boys is ample, 
and pressure is applied by pushing inwards on the post. If 
the tail tends to kick out of the furrow, or the nose run in to 
the centre of the ridge, move the hitch clevis in one hole. 
The shape of the ‘‘peak’’ of the ridge depends on the width 
of the ploughed strips, and how the soil has slid up the arm. 
By this time the correct width of ploughing and the best 
opening of the ditcher should have become obvious, and can 
be adopted for the rest of the ridges. 

* The majority of ditcher-made ridges fall miserably short 
of the correct size and numberless failures result as most 
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farmers consider that hy this time they have completed the 
work and omit the further stages of construction, whereas 
so far little more than the base of the bank has been made. 

The plough is now used to deepen the bottom of the 
V furrow and also take in about 6 inches of new ground. 
Adjust the straps or other device so that on the land-wheel 
side the frame can be lowered almost to touch the ground. 
The plough is entered in the furrow so fhat only the back disc 
is biting new ground, and it is going in as deep as possible. 
Eighteen inches total depth is easily attained if the settings 
are correct. The oxen walk in the same position as 
in previous rounds (Fig. 40). This operation is quite easy if 
the plough is in good order, and no attempt made to hurry 
the oxen. The team must be kept straight. The width of 
the cut must not vary. 

Three or more rounds of the ditcher now follow. If the 
ditch is deep and clean-cut the oxen may now take up 
positions as for ordinary ploughing, but the hitch must be 
adjusted accordingly. As before, the first round cleans the 
furrow, and though only a pull on the pole is generally 
required, the grader arm must be lifted at all gullies or 
hollows. For the succeeding rounds some pressure must be 
applied to the arm, but a small amount of soil should be 
allowed to slip under the top end and be packed. If too much 
pressure is applied, an impressive amount of soil comes out at 
the end, but most of it rolls down again. Fig. f38 Stage 6 
show^s wdiere Ihe soil must be packed to widen and slightly 
raise the bank. 

The plough is now used again to widen the furrow 
slightly and deepen it as much as possible. (Stage 7.) This 
is followed by several rounds of the ditcher. 

A further cycle of plough and ditcher may be needed, but 
by now the bank should have the correct shape (Fig, 38 
Stage 8). 

If necessary, the ditcher may be opened wider in the 
later stages, but efficiency is generally reduced, especially 
after the slope has become steep. When the widest angle at 
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which soil readily slides up has been found, it is as well to 
keep it. All the ridges in the photographs were made without 
altering the angle of the ditcher. 

Filling in the V ditch is next done by the plough. As 
the ditch may be up to 24 inches deep the plough cannot take 
a full cut, so it is run along with only the back disc taking 
a bite, but this time set shallow. This forms a step, Stage 9. 
The next round the front wheel runs on this step, and thia 
is followed by another round outside The plough then 
makes 3 or 4 more rounds starting as close as possible to the 
ridge on the first trip, and on the final trip when it is about 
6 feet away from the ridge it is run along merely to close 
the last furrow, and as shallow as possible. See Fig. 38 Stage 
10 and Fig. 42. 

If desired, a small amount of earth can be shovelled out 
of the trough, so as to make it perfectly level, and used to 
cap the bank, Stage 11. Fig. 36 shows a completely settled 
ridge, 18 months old, made like this. 

Vaeful Hints. — The ditcher can be steered a bit at the 
early stages by changing the position of the load. 

As the load on the arm is increased, adjust the hitch 
clevis by moving it in, but always so that more side pressuie 
is exerted at the tail than the nose. 

By lifting the arm at gully crossings, skidding is. 
prevented. 

A perfectly even finish to the side slopes is obtained by 
pressing down the arm on approaching lumps and pulling 
upwards at small hollows. 

If clods are troublesome, reverse the ditcher each trip 
and it will push them up. 

Eemove all roots, stones, etc., that are met. 

Eeep a high polish on the grader-blade. 

Ittdges made by Single Furrow Plough and Ditcher.— When 
saadveld is weti ridges can be made very successfully by using 
4 ^ diugie-furrow mouldboard plough and ditcher. 
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The marking-furrow is struck out as before, and on the 
return trip a furrow is ploughed about 10 feet below. It is 
advisable to mark this with pegs, as the width must be 
constant. The ditcher is then entered as before, but perhaps! 
set a little less open. 

The procedure is as before, except that as the plough 
has a shallower cut it is necessary when widening to go over 
the same ground two or three times each time. 

Single-sided Bidges and Drains On eroded or steep land, 

Le.j land having a slope of 1/20 or more, the single-sided 
ridge possesses many advantages. (See Fig. 27C.) There is 
no defined V ditch on the lower side. Soil cannot be easily 
pushed upwards on a steep slope after the first round of the 
dicher. A ditch below^ would collect water from the lower 
slope of the ridge and cause erosion at gullies. All ridges 
constructed on steep slopes must have a defined trough on the 
upstream side and this trough must be kept clear. (See 
Fig. 37.) 

To make a single-sided ridge the ploughing is done 
exactly as before, but the dit(her is first worked on the lower 
side only until all available soil has been pushed up, and in 
all subsequent rounds the ditcher is worked on the upperside 
only and the plough returns on the lower side either light or 
is utilised for normal ploughing of the land. 

Contour Bidges lor Gently Sloping Land. — On land with 
slopes of less than 1 in 40 the major part of the work may 
be done bj^ disc plough. 

The furrow is struck out as before, but on the return trip 
a narrow strip between is left unploughed, to serve later as 
a guide. 

Two more rounds are then made with the plough set as 
deeply as possible, unless the soil turns up very cloddy, when 
it would be advisable not to plough very deep in order to 
reduce the size of the clods. 

The plough is now entered with the front wheel in the 
centre of the unploughed strip and three more rounds com- 
pleted throwing towards the centre as before, and re-ploughing 
the original strip. 
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A further three rounds are now made, ploughing the 
original strip for a third time. Fig. 47 ‘‘a.’’ 

The plough is now run along with the front wheel on 
the top of the bank, but on the return trip the plough is 
entered in the land just above the ridge at such a distance 
that with two more trips it will complete the ploughing of 
this strip and make a finishing furrow' so as to form a water 
channel just above the ridge. If the land wheel on the return 
trip is kept about 2 ft. 6 in. from the edge of the ploughing 
Ihe distance will be correct. Fig. 47 ‘‘b.’’ 

The trough or w'ater channel is enlarged and the bank 
caused by the last opening furrow reduced by again ploughing 
out the trough as follows. On the outward trip go along with 
the front w’heel running just within the ploughing above the 
ridge, and the plough taking new ground. On the return trip 
this furrow' is thrown bac k, then on the w^ay out the plough 
is entered on top of the bank, and three more rounds com- 
pleted exactly on the ground and in a similar manner to that 
described in the previous paragraph. Fig. 47e. 

The ridge, except for making up of hollow's and digging 
dowm of mounds, is almost complete. The water channel 
should be widened and the bank raised by shovelling soil from 
above the finishing furrow and throwing on to the top of the 
bank. Fig. 47e. 

The ideal channel should have a bottom width of 8 ft. 
and the bank should be 16 ft. wide and at least 15 inches 
above original ground level, giving a total height of 18 inches. 
(Type ‘‘B” ridge, see Fig. 27.) 

For maximum water conservation or irrigation by storm 
w'ater the shape attained and the ease of construction makes 
this an ideally suited method, wdiere the ridges are much 
closer spaced than the standard spacing. 

MAINTENANCE OF RIDGES. 

As a matter of routine all ridges should be inspected after 
the first heavy storm and at the end of each season, when any 
weak points will be easily recognised by the *‘high water^’ 
mark, and should at once be attended to. Silt deposits at 
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gullies should be uoted. A pool upstream of a cxitting will 
indicate that the trough in the cutting is not deep enough. 

ruU-iised Bidges Beduce Maintenance. — Maintenance 
depends largely on the method of working the land, and on 
the size and shape of the ridges. The sizes shown in Fig. 27 
may be considered excessive, and it is often thought that an 
official recommendation errs on the generous side and that a 
little cutting down is permissible. But let there be no mistake. 
The sizes now recommended are the smallest that experience 
has shown to be safe for a land in normal condition and they 
will then withstand storms up to 3 inches in an hour. 

They require a minimum of maintenance compared with 
small narrow ridges, but that minimum must not be 
neglected. 

Other reasons against reducing the sizes shown in Fig. 27 
are : — 

(1) An allowance must be made for settlement, especially 
in hand-made ridges. 

(2) A ‘ ^free-board (height of ridge above maximum 
water level) must be allowed, as absolute accuracy of 
construction cannot be attained. 

(3) Silting, especially at gully crossings, will reduce the 

‘^carrying capacity'^ of the ridge. Ploughing and 
weed growth will do the same. Any obstruction or 
filling of the trough must be guarded against by 
proper maintenance. 

(4) Beduction of the height of the ridge by cultivation 
and ‘‘minor erosion.’* 

Special attention must be paid to the clearing of the 
trough and the maintenance of ridges during the time that 
land is left fallow. 

It is without doubt more satisfactory to make the ridges 
of substantial size, and base the need for maintenance on 
observation of actual results, than to make them too small 
with the intention of enlai^ing them later, an intention which 
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is invariably delayed until real damage occurs. Moreover, 
once a ridge has been built, it is difficult to raise it with a 
ditcher, although it can be widened. 

The requisite amount of maintenance work must most 
certainly not be neglected, but provided that ridges are 
originally constructed to adequate size and the recommended 
spacings have not been execeeded, it is far from extensive. 
The extent is almost entirely dependant on the farming 
methods practiced. 

Contour ridges of themselves are not the complete objec- 
tive, but rather only the means to an end. Contour ridges 
alone are not enough and for true soil conservation it 
is of great importance, besides the usually recognised 
ones, that the land be kept in good heart and also that all 
working of the land be done with due care and on the contour. 
By these means not only is the soil movemejit into the channel 
restricted to a minimum, but also the volume of run-off during 
violent storms which might otherwise overtax the ridge is 
considerably reduced. 

Thus good farming practices not only reduce the cost 
of maintenance, but in two ways greatly contribute to the 
safety of contour ridges. The likelihood of well planned, well 
made contour ridges on well farmed land being overtopped 
during even the worst storms is remote, and even then the 
very minor damage suffered would be restricted to the lower 
slope of the ridge. 

The maintenance of full sized contour ridges of the 
standard types without recourse to hand labour, also ploughing 
systems which contribute to the maintenance (with the Type 
ridge almost entirely obviate extra work) will be included 
in a later section of the Bulletin. 
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Urea as a possible substitute 
for Peanut Cake 

FOE WINTERING YOUNG STOCK. 


By C, A. Mureay and A. E. Romyn. 


Introduction. — Urea is a synthetic nitrogen compound 
obtained from atmospheric sources. It is used locally as an 
ingredient in fertiliser mixtures. It has, however, also been 
used recently to some extent on the Continent and elsewhere 
as a possible substitute for such cakes as linseed, palm kernel 
and soya bean, etc., for the feeding of cattle and sheep 

The experiments as to the feeding value of urea for this 
purpose have been inconclusive in many cases. It is, however, 
a comparatively cheap source of nitrogen which may be con- 
vertible into simple proteins in the animal. It contains 
approximately 46% of nitrogen as against about 7% in peaniit 
cake. The comparative cost of the two feeds in this Colony 
are at present about £2Q and about £9 per ton . The nitrogen 
in urea therefore costs less than half that in peanut cake. 

The preliminary experiment described in this article was 
carried out to test the value of urea under local conditions. 
The results are promising but inconclusive. They are suffi- 
ciently encouraging, however, to justify more work on the 
subject and further experiments are in progress at the Govern- 
ment Experiment Station, Bulawayo. It is hoped that the 
results of these trials will be of great value to farmers in this 
country in that they may develop a cheap protein feed for the 
winter months. 

A Review ol the Present Position. — In previous work by the 
writers (1 and 2) it has been shown that our pastures are 
extremely deficient in protein during the winter months and 
that unless young growing stock are fed a protein supplement 
during this time of the year they lose condition rapidly and 
consequently mature very late. 
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As the protein supplement commonly available in the 
Colony — peanut cake — is usually very expensive and the 
supply often limited, it is realised that unless cheaper substi- 
tutes can be found the feeding of purchased protein supple- 
ments to young stock in the winter months will hot become 
a common practice. 

This experiment was, therefore, carried out to determine 
whether a cheap source of protein such as urea could be used 
to replace part or all of the peanut cake in a maintenance 
ration for young stock during the winter. 

Recent micro-biological and chemical investigations of 
protein synthesis in the digestive tract have led overseas 
workers to carry out a number of experiments to determine to 
what extent non-protein nitrogen is utilised by ruminants. 
In view of these results and following on the discussion of 
(C.A.M.) with Dr. E. B. Hart, of the Wisconsin Agricultural 
Experiment Station, TT.S.A., and Dr. Watson, of the Imperial 
Chemical Industries, Ltd., Jealotts Hill Research Station, 
England, it was decided to obtain some local information on 
the subject. With this object in view the preliminary experi- 
ment described in this article was carried out at the Govern- 
ment Experiment Station, Rhodes Matopo Estate, Bulawayo. 

It may briefly be explained here that it has been claimed 
that ruminants can utilise, at least in part, the nitrogen of 
urea and certain ammonium salts such as ammonium bicarbo- 
nate and ammonium acetate. It is thought that' the micro- 
organisms in the rumen use these simple nitrogen compounds 
for the building up of their own tissues, and so have a protein 
sparing action on the vegetable and animal proteins in the 
ration, and these micro-organisms in turn are digested further 
down the digestive tract. 

A detailed review of the literature will not be made here, 
but to those who are interested we refer a complete review 
by Kreb8(3) and Battie(^). 

Quite recently Hart and his associates (^) and {^) at the 
Wisconsin Station demonstrated that dairy calves can make 
use of simple nitrogen compounds as substitutes for protein. 
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Plan of KsipeYisioiit. — The experiment was commenced on 
May 10th and concluded on 11th August, 1938. It was unfor- 
fortunately not possible to continue the experiment for a 
longer period as suitable animals were only available for 
the time indicated. 

Thirty pure bred and grade Red Poll heifers were used 
in the experiment varying in age from 10 to 18 months. • The 
heifers were divided into three similar groups of 10 and the 
animals in each group were fed individually the rations shown 
in Table I. 


Table I. — ^Feed Intake. 


Daily Rations of the Three Grouj)s. 



GROUP 1. 

GROUP 11. 

GROUP III. 

Veld Hay (1) 

6.8 lbs. 

6.5 lbs. 

6.6 lbs. 

Silage (2) 

10 lbs. 

10 lbs. 

10 lbs. 

Cane Molasses 

1.0 lbs. 

1.7 lbs. 

2.6 lbs. 

Peanut Cake (7.4% N.) 

16 ozs. 

8 ozs. 

— 

Urea (46% N.) 

— 

1.3 ozs. 

2.6 ozs. 

Total N. in Peanut 
Cake and Urea.— 

1.2 ozs. 

1.2 ozs. 

1.2 ozs. 


(1) Assuming a dig. coeff. of 50% this veld hay contained 
1.5% digestible protein. 


(2) The silage consisted of approximately equal parts of 
maize and simflower and, assuming a dig. coeif. of 
50% it contained 1.4% digestible protein. 

The three groups of heifers were kept in well sheltered 
pens 80 ft. by 40 ft. and each day at 11 a.m, and 2 p.m. they 
were taken out to water at a trough 200 yards away. Proper 
feeding mangers were provided and hay racks, which were 
kept full of hay to which the heifers had free access at all 
times. About midday each day the heifers were tied up at 
the mangers and were fed individually the quantity of silage, 
molasses and peanut cake and/or urea shown in Table I. 
These supplements were placed on top of the silage and then 
mixed t(^ther« After the heifers had finished their feed 
they were untied and left loose in the pens. They consumed 
freely the raiums given to them. 
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Beraltc ^The average weights of the three groups of 

heifers at the different intervals are given in Table II. 

Table II. 


Average Liveweight of the Three Groups, 


Date. 

GROUP I. 
lbs. 

GROUP 11. 
lbs. 

GROUP III. 
lbs. 

10/5/.‘}8 

528 


528 

23/6/38 

537 

534 

536 

13/6/38 

552 

556 

549 

14/7/38 

576 

563 

572 

11/8/38 

573 

568 

568 



Discussion. — From Table I. it will be seen that the daily 
intake of nitrogen in the form of either urea, peanut cake or 
peanut cake and urea was kept constant at 1.2 ozs. per day. 
When the amount of peanut cake was decreased, as in Groups 
II. and III., the quantity of molasses was increased so as to 
bring up the total energy intake to the same as Group I., 
whilst sufficient urea was fed to bring the nitrogen intake of 
Groups II. and III. also up to that in Group I. All three 
groups received, therefore, the same amount of energy and 
the same amount of nitrogen. In Group I. the bulk of nitrogen 
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was obtained from tlie peanut cake, in Group II, from a 
mixture of peanut cake and urea and in Group III, pre- 
sumably from the urea. 

From Table II. and figure I. it will be seen that the 
average weights of the heifers in Groups I., II. and III. were 
528, 530 and 528 lbs. respectively at the commencement of the 
experiment. At the end of the 93 day feeding period the 
average weights were 573, 568 and 668 lbs. respectively. From 
both Table II. and figure I., it will be seen that at no time 
in the experiment was there any difference between the groups, 
and at the conclusion of the trial competent judges could not 
see any difference between the three groups in regard to the 
sleekness of coat or general health. From their general 
apparance the three groups of heifers did equally well. 

The most interesting feature of this experiment is perhaps 
that Group III., which received all its supplementary 
nitrogen as urea, did as well as the other groups and gained 
40 lbs. in liveweight for the 93 day period. 

The amount of digestible protein supplied per day in hay, 
silage and molasses to this group was .24 lbs. per head. 
According to generally accepted standards of protein require- 
ments ( 6 , 7 , 8 ) it is doubtful if this quantity would meet the 
maintenance requirements of the animals and, as they gained 
.43 lbs. in weight per head per day, it would seem likely 
that some use was ipade of the urea nitrogen. Recent work 
at this Institution (®) tends to confirm this conclusion in that 
it has been shown that growing animals of similar weights 
require from .4 to .5 lbs. of digestible protein per day to 
maintain their weights during the winter months and that 
.25 lbs. of digestible protein was insufficient for this purpose. 

Further experiments are now in progress in which the 
vegetable protein intake of the control group has been further 
reduced so as to determine more definitely, if possible, the 
efficiency of urea .as a protein supplement in the ration of 
young growing stock during the winter months. 

OoncluMon. — The results of this experiment suggest that 
urea can be utilised, at least in part, as a substitute for peanut 
cake« 

Further work is in progress to check these results. 
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Rhodesia Weather Bureau. 

MAY, 1939. 


PreiSttre. — The barometric pressure was generally slightly 
below normal, being lowest in the South, where the deficit 
was 0.6 mbs. 

Temperature. — Mean temperatures were generally slightly 
high, the maximum being below normal and the minimum 
generally F F. or more above. . The moisture content of the 
air as shown by the dew point at 8.30 a.m. was generally about 
2"^ F. above the average. 

Bainfall. — The rainfall recorded was slight but generally 
rather more than is to be expected in May. This was largely 
•due to somewhat heavy showers which occurred on the 28th 
and 29th. 


PRECIPITATION. 


Station. 

Beitbridge 

Bindura 

Bulawayo 

Chipinga 

Enkeldoorn 

Fort Victoria 

Gwaai Siding 

Gwanda 

Gwelo 

Hartley a 

Inyanga 

Marandellas 

Miami 

Mount Darwin 

Mount Nuza 

Mtoko 


Inches. 

Normal. 

No. of Days. 

1.18 

0.36 

2 

0.01 

0.50 

1 

1.32 

0.35 

3 

2.50 

1.00 

10 

0.25 

0.32 

3 

0.41 

0.33 

3 

0.34 

0.12 

2 

o.ro 

0.31 

2 

2.16 

0.30 

3 

0.23 

0.26 

4 

0.37 

0.50 

6 

1.02 

0.62 

6 

Nil 

0.04 

— 

Nil 

0.46 

— 

1.69 

1.55 

14 

Nil 

0.34 


0.65 

0.43 

6 



WEATHER BUREAU* 


561 


Station. 

Nuanetsi 

Eusapi 

Salisbury 

Sliabani 

Sinoia 

Sipolilo 

Stapleford 

Umtali 

Victoria Falls 

Wankie 


Abercorn 

Balovale 

Broken Hill 

Fort Jameson 

Fort Eoseberry 

Kapiri Mposbi 

Kasama 

Kasenipa 

Livingstone 

Lundazi 

Lusaka 

Mankoya 

Mazabuka 

Mkuslii 

Mongu 

Mpika 

Mporokoso 

Mufulira 

Mumbwa 

Mwinilunga 

Namwala 

Ndola 

vSenanga 

Sesheke 

Shiwa Ngandu 

Solwezi 

Plumtree 

Que Que 


Inches. 

Normal. 

No. of Days. 

1.68 

0.27 

4 

0.62 

0.35 

8 

0.59 

0.47 

5 

1.17 

0.45 

3 

0.35 

0.35 

4 

0.09 

0.34 

1 

2.01 

1.40 

14 

0.29 

0.51 

5 

0.35 

0.42 

1 

0.11 

0.32 

1 


1.03 

— 

5 

0.02 

— 

1 

0.10 

— 

2 

1.04 

— 

4 

0.93 

— 

3 

0.07 

— 

3 

0.06 

— 

1 

0.42 

— 

1 

0.02 

— 

1 

Nil 

— 

— 

0.17 

— 

1 

0.28 

— 

2 

0.02 

— 

1 

0.61 

— 

1 

Nil 

— 

— 

0.38 

— 

4 

1.29 

— 

9 

0.50 

— 

2 

0.10 

— 

— 

0.95 

— 

6 

Nil 

— 

— 

0.47 

— 

3 

0.01 

— 

1 

Nil 

— 



0.50 

— 

3 

0.40 

— 

J 

0.08 

0.69 

2 

0.51 

0.24 

1 
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Southern Rhodesia Veterinary 
Report. 

MAT, 1939. 

DISEASES. 

African Coast Fever , — This disease was discovered on the 
farm Tweefontein, Salisbury district. 

Trypanosomiasis was discovered on several farms along 
the Eastern Border in the Melsetter district. 

TUBERCULIN TEST. 

Twenty-four bulls and 46 cows were tested on importation 
and three re-actors were destroyed. Eighty-four head were 
tested locally at Bulawayo and doubtful re-actors are being 
re-tested. 


MALLEIN TEST. 

Seventeen horses were tested on importation and there 
were no re-actors. 


IMPORTATIONS. 

From the United Kingdom : 2 bulls, 9 cows. 

From the Union of South Africa : 22 bulls, 37 cows, 17 
horses, 1,050 sheep. 

From the Bechuanaland Protectorate : 236 slaughter 
oxen, 700 sheep, 98 goats. 

EXPORTATIONS. 

To Union of South Africa : 164 oxen, 1 horse. 

To Portuguese East Africa: 170 slaughter cattle, 72 
sheep, 42 goats. 

To Northern Rhodesia : 4 bulls, 4 cows. 
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EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom : Chilled beef quarters, 7,205; frozen 

beef quarters, 100; frozen boneless beef quarters, 908; pan- 
creas, 139 lbs. ; kidneys, 76 lbs. ; tongues, 14,981 lbs. ; livers, 
19,075 lbs.; tails, 6,911 lbs.; skirts, 3,814 lbs. 

To Northern Rhodesia : Nil. 

To Belgian Congo : Beef carcases, 159| ; mutton carcases, 
25; offal, 211 lbs. 


S. A. Myhill, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. 78. May, 1939. 


Movements of winged swarms of the Red Locust {Noma*^ 
.daorii septemfasciata, Serv.) have been reported in a few 
districts during the month, including Mtoko, Inyanga, Mel- 
Ndanga, Makoni, Hartley, Salisbury, Marandellas and 
Mrewa. 

All these districts are situated in the eastern half of the 
Colony. Avery large swarm was reported by a native chief 
to have entered the Mtoko district from Portuguese East 
Africa during the third week of the month. 

Serious damage to native crops was reported in the 
Makoni district. 


Rupert W. J\ck, 

Chief Entomoloerist. 
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Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor f Department of Agriculture, Salisbury. Correspond 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box 431 , Salisbury. 


Weeds and Grasses on Contour Bidges. — The Chief Eiiiomo- 
logist points out that the presence of \^ee(ls, including grasses, 
which commonly flourish on disturbed soil has a marked 
influence on the prevalence of certain crop pests, as for 
example, the destructive Snout Beetles whit^h attack maize, 
and Maize Root Worm. The presence of (‘ertain grasses is 
also liable' to attract Army Worm moths to lay eggs in a 
dangerous position for subsequent migration to maize. 

It would be of value to obtain some record of the species 
of grasses and other weeds which commonly take possession 
of contour ridges. This refers not only to the plants which 
appear during the first year after the furrow is constructed, 
but to the more or less permanent flora of the ridges. 
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This is an interesting and important subject and farmers 
are asked to submit specimens — in flower if possible — to the 
Botanist, Department of Agriculture, Box 387, Salisbury. It 
is anticipated that there will be considerable differences in the 
varieties of grasses and weeds in the different areas and on 
different soils. It is hoped, therefore, that as many fanners 
as possible will comply with the request and send in typical 
specimens from 1st year, 2nd year or older ridges giving the 
name of the farm, date ridges w'erc made and type of soil. 


Power Alcohol in Australia. — In the report of the Common- 
wealth Fuel Advisor as published in the International Sugar 
Journal, it is pointed out at the outset that under local con- 
ditions in Queensland the manufacture of alcohol for use as 
a substitute for petrol is uneconomical. Ji can be justified 
only by considerations of a national and social character, 
intended for Uvse as an addition to petrol, say, in the pro})or- 
tion of 15 per cent. 

At the present time the only firm preparing al(*ohol in 
the Commonwealth for this purpose is the Australian National 
Pow’er Alcohol Co., whose distillery, having a capacity of 1:| 
millions gallons per annum, is at Sarina. Its price for the 
power alcohol is Is, 9d. per gallon, delivered into distributors’ 
storage tanks. The oil companies are compelled to purchase 
1| gallons of this dehydrated alcohol per 100 gallons of petrol 
imported for consumption in Queensland. 

It is blended in the proportion of 15:85 by volume, and 
sold at a price of |^d. per gallon less than the standard grades 
of petrol. To recoup themselves for the higher cost of al(‘X)hol, 
and the lower price of the blend, the oil companies have raised 
the price of petrol by |d. per gallon. However, they do not 
try to extend their sales of alcohol and it is not even advertised 
to draw attention to such virtues as it possesses. 

Even if the molasses from which the abjohol is produced 
costs nothing, and even if the excise duties were completely 
remitted, the distiller would not be able to produce and 
deliver power alcohol at a price competitive with the landed 
cost of imported petrol, which is about Is. Id. or Is. l|d. per 
gallon. 
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Summary of tho Livestock Impiovement Scheme. — The Live- 
stock Improvement Scheme for the current financial year now 
provides for outright grants to approved applicants towards 
the purchase of improved hulls, and in addition loans for the 
payment of the balance of tlie purchase price in approved 
cases. 

Briefly, grants and loans are made as follows: — 

G ranis. 

1. A maximum sum of £15 up to 50% of the approved 
pundiase price for bulls purchased in this Colony or 
elseA\liere in South Africa. Tn special circumstances 
this grant may be increased to £25 in the case of 
high priced bulls purchased for high grade herds. 

2. A maximum sum of £75 for bulls im])(H‘ted from 
overseas by established pedigree breeders. 

3. Under ordinary conditions grants may only be made 
on a maximum of two bulls per individual, though 
provision is included for a larger number in the case 
of hona fide ranchers. 

4. Under special circumstances grants up to half the 
above maximums may be made on pedigree female 
stock. 

Loans . — In approved cases loans towards the balance of 
the purchase price may be made, these being repayable with 
interest at 5 ’;'. j^er annum over a period of three years. Under 
ordinary conditions the maximum loan to any one breeder or 
partnership will be £50, though this may be increased to 
£100 in special circumstances. 

AVhere desired the Livestock Improvement Committee 
will assist stock farmers in the selection and purchase of bulls. 

Full particulais of the scheme are obtainable from the 
Secretary, Livestock Improvement Committee, Department of 
Agriculture and Lands, P.O. Box 387, Salisbury. 


August Important in Cleanliness Campaign. — One month is 
about as important as another in a campaign of agricultural 
cleanliness aimed at insect control (and incidentally bringing 
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other benefits), but August has an impoHance of its own for 
the tobacco grower, as it heralds the approach of zei*o hour in 
the lives of some of his insect enemies. This is the month 
for policemen to ask awkward questions about tobacco 
re-growth and old stalks. It is also the month when pests of 
stored products are at their lowest ebb, nearly all being in 
the pupal or pre-pupal stage, prei)aring to emerge as the 
season’s first generation of adults. Tobacco store-rooms and 
grading sheds and their surroundings should be at their 
cleanest during August to prevent the emergence of egg-laying 
adults and the presence of food for tobac(*.o pests that may 
hatch later. The tobacco sales are over by the end of the 
month, which makes a final thorough cleaning-up all the more 
timely. 

Legal requirements regarding the cleaning of tobac^co 
lands and sheds are based on known protective and (H)ntrolling 
effects of cleanliness. 

The hygienic methods advised during the recent dry 
months for other branches of the farm should be (Mmtinued. — 
Cleanliness Aids Insect Control. 


A Hole lor the Housewile.— Now is the time to spring-clean 
your pantry and utilise, treat, or destroy all dried foodstuffs 
and other dried organic products that show evidence of infes- 
tation by insects. The invsects of the pantry are the same as 
those that trouble the grocer, the pharmacist, the produce 
dealer, the tobacconist, and others. The adults will be due to 
emerge soon, and if they appear in larger numbers at the end 
of the year it will probably be due to'negligence now. — Clean- 
liness Aids Insect Control. 


Weed Eradication in Growing Orope— What is said to be 
a simple and * efficient method of eradicating troublesome 
weeds is reported in AgricuUttre and Livestock in India j by 
workers at the Indore Institute of Plant Industry. The 
method adopted was to cover, by means of a thick mulch of 
green material such as sunnhemp, green grass or even green 
weed growth removed from fields, the patches of land over- 
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grown with the particular weed desired to be destroyed, and 
allow the mulch to remain through the rainy season. At the 
end of this period it is found that the decomposing green 
material has acted on the root system of the weeds under the 
rotting cover green mantle and had effectively killed it. In 
addition to such destruction, the treated land is also said to 
have increased in fertility. Wheat and cotton grown on such 
treated plots gave significantly higher yields than the 
controls, and in the case of wheat, the quality also greatly 
improved. The improvement related mainly to the total 
nitrogen and gluten content, which were 2.07 and 11.53 per 
cent, respectively as against 1.65 and 8.04 per cent, in the 
control. The treated plots showed a higher content of organic 
matter in the upper zones of their soils than the controls, 
and it is surmised that the better quality of the wheat in the 
treated plots may be due to this increased organic matter 
content. The essential feature of the method is the use of 
green material as such in contradiction with dry material like 
straw, which was found to be ineffective. 


Don’t let your Wife Beat You The shining brass and 

highly polished furniture of your homestead reflect house- 
wifely efficiency. DonH. be beaten. A little reflection of your 
own will show how to obtain the same hygienic efficiency on 
the farm. — Cleanliness Aids Insect Control. 
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Trec3 and Wild Flowers. 

ON THE EHODESIAN FARM. 


By CiiAs. K. B«ain, M.A., D.Sc., Director of Agriculture. 

PART VIII. 


The Two Common Faureas^i Family Froteaceae.—^Syvo 
species of Faxirea arc common in the country, but are seldom 
found growing near to each otlmr. Faurea saligim Harv. 
(Fig. 51) is most commonly found as a shrub or vsniall tree up 
to 20 feet or so near water or on the fringe of vleis. This has 
narrow lanceolate leaves which are often tinged with red and 
flowers soon after the rains have set in. Tlie flower spikes are 
usually 3 to 4 inches long and up to I in(‘h in diameter. 
(Fig. 51a). 

Faurea speciom Welw\ also occurs as a shrub or small 
tree, but in the tree form it is more rounded and denser than 
saligna (Fig. 52). It grows in the better drained or dry sand- 
veld areas. Its leaves are longer and broader, reaching 6 
inches long and 2^ inches broad. Its flowers, which are in 
spikes up to 8 inches long and 1|- inches thick, appear usually 
from June to August. (Fig. 52a.) 

The bark of both species has been used for tanning. The 
wood resemblevS beech and this accounts for the South African 
name ‘‘Beukenhout.^’ It is occasionally used for making 
furniture, but is difficult to work. Posts of 7 or 8 inches 
diameter are good for farm buildings or fencing posts, as at 
this age the wood is durable and termite resistant. 

Gomphrena Weed. Gomphrena decumhens Jacq. Family 
Arnarantaceae, — This is one of the commonest weeds of waste 
lands and garden paths in the country. It is a native of 
Central America and has been spread to most parts of the 
world. The branches are at first prostrate and terminate in 
the stout white flower spikes which may reach an inch and a 
half in length. (Fig. 53.) The seeds are small, flattened, 
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shining and reddish in colour. They are much sought after 
by certain kinds of garden ants which collect the half ripe 
seeds while enclosed in their white coverings and carry them 
underground to their nests. The empty white sheaths are later 
carried up and deposited around the entrance holes to the nest. 

Another specdes of Goiuphrena is sometimes grown in 
gardens. It is 6r. ylohosa Linn, the Bachelor’s Button which 
has spherical, purplish flower heads an inch or more in 
diameter. 


Eriosema Engleri Harms. Family Lef/uminome . — This 
grey-leaved plant is one of the commonest so-called weeds of 
our commonages and pastures (Fig. 54). It increases rapidly 
where heavy grazing takes place. It is usually about 18 inches 
to 2 feet in height and appears to have three leaves arising 
from the same place. These are really three leaflets of the 
one (ompound leaf. Many of the flower stalks arise around 
the base of the plant from underground stems, but some are 
produced from the axils of the leaves. The flowers are pea- 
like and are deep yellow and brown. Although this plant 
does not seem to be eaten at all by cattle when growing it is 
relished by them when dried as hay. Owing to its high protein 
content when cut young it should be looked upon as a very 
valuable addition to hay paddocks. 


Haemanthus and Buphone. Family Aviaryllidaceae . — Two 
of our most conspicuous spring flowers are often confused. 
Both have their flowers in dense spheri(‘al umbels about as 
large as a small football. They may be separated by the 


following characters: — 

Ilneinanthns zamhesiiari/s Bak. 
Usually grows on termite 
mounds. 

Bulb below ground, white. 
Leaves 2 only, broad, fleshy. 
(Fig. 55).’ 

Flowers brilliant scarlet. 


Buphone clisticha Herb. 

Usually grows among stones. 

Bulb above ground covered 
with brown scales. 

Leaves only appearing after 
flowers finished. Leaves 
flat numerous, from oppo- 
site sides (Fig. 56). 

Flowers purplish or dark 
purplish red. 


It should be noted that Buphone is poisonous to stock. 
The name Buphone means “ox-killer.” 
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The Influence of Shelter belts 
on areas adjacent to them. 

Xlie subject of forest influences is becoming so important 
nowaduys in various parts of tlie world that the following 
summarised account of some Hussian research on shelterbelt 
effects should be of interest. 

One effect of shelterbelts is to diminish considerably the 
relatively high wind velocity in the dry regions. This is 
exemplified by data from the Kamenaja Steppe (Voronezh, 
flbuthern Russia), which showed that during the period 
1918*28 in the protected fields under study the average wind 
velocity was decreased by about 30 per cent., and the average 
evaporation by about 36 per cent, as compared with the open 
steppe. The eSevi of shelterbelts is most pronounced on the 
lee side to a distance of 15 to 20 times, and on the windward 
side to a distance of 5 to 10 times their height. The higher 
the initial wind velocity in the open steppe, the greater is 
the retarding effect of shelterbelts. The extent to which the 
wind regime is modified depends also on the structure of the 
shelterbelts. Panfilov’s investigations in Rotashev (Saratov, 
Southern Russia) revealed the following relationship between 
the structure of the shelterbelts examined and the average 
wind velocity (expressed as a percentage of the initial velocity 
in the open steppe) within their zone of influence on both 
leeward and windward sides. 

Average wind velocity 


Structure. per cent. 

1. Shelterbelts “open” tbrougbout their 

height (partly permeable to -wind) 88 

2. Shelterbelts “dense” throughout their 

height (impermeable to wind) 77 

3. Shelterbelts of “medium density” (slightly 

permeable) below and “dense” above 69 

4. Shelterbelts of “medium density” above 

and “open” below 73 


A second effect of shelterbelts is the intensification of 
diurnal variations of temperature as shown by the observe* 
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tions of Vissotzky in Anatolia and of Bodrov in Rostashev. 
During the first half of the day while the heat content of the 
“active surface” is increasing the effect is positive, but from 
3 p.m. onwards until after sunrise next morning a cooling 
effect is produced. It may be stated generally that, during 
the summer period, the effect of shelterbelts in either direction 
is the more pronounced according as the weather is hotter 
and drier, the solar radiation higher, and the daily range of 
temperature greater. During very hot and dry days the tem- 
perature of the zone adjacent to the shelterbelts may rise as 
much as 6 degrees above that of the open steppe, as was 
demonstrated by Bodrov’s measurements with unprotected 
thermometers; and in such cases the danger of sun-scorch is 
increased by the presence of shelterbelts. On the other hand, 
though they lessen the probability of advective frosts shelter- 
belts, to some extent increase the likelihood of radiation 
frosts. Open shelterbelts intensify diurnal variations of tem- 
perature to a lesser degree than dense ones. 

In the third place, as indicated by the data from the 
Kamenaja Steppe mentioned above, shelterbelts undoubtedly 
decrease evaporation from a free water surface, but the quan- 
titative data obtained still lack precision, as the technique so 
far evolved for the investigation is in itself insufficiently 
accurate. Karusin’s work at Timashev, north of Kuibishev, 
has, however, shown that shelterbelts do not produce any 
significant differences in the absolute moisture content of 
the air. 

A further effect of shelterbelts, namely, their influence 
on soil moisture in areas intervening, was examined at all 
field stations and in particular detail at Timashev. The data 
at that station for 1932 and 1933 did not reveal any 
appreciable effect in the upper layers of the soil, but there 
was a significant difference in favour of the areas protected 
by shelterbelts in the deeper layers, 25-50 centimetres below 
ground level. At this depth there was an incjrease of moisture 
content by 3-4 per cent., and in some cases by 7-8 per cent., 
to a distance of 100 metres from the shelterbelts. 

Finally, the effect of shelterbelts on fertility, as expressed 
in the yield of field crops, has been shown to be most pro- 
nounced in years of catastrophic drought and least marked 



576 


THE EHOHESIA AGttICtrLT UKAL JOITKNAL. 


when weather conditions are favourable. This effect is subject 
to regional variation and also varies with different species and 
even varieties of field crops. The following table (from Sus.) 
will serve as an illustration. It shows the increase of yield 
due to shelterbelts expressed as a percentage of average yields 
from comparable fields without such shelter. The data 
represent rough averages for dry regions of Russia. 

Percentaye increase in yield under the influence of 
Shelterbelts* 


Crops. 

Favourable 

years. 

Years of 
moderate 
drought. 

Years of 
catastrophic 
drought. 

Spring wheat 

10-15 

50-60 

100-150 

Winter wdieat 

16-20 

80-100 

400-500 

Oats 

5-10 

50-60 

100-150 

Barley 

10-15 

50-60 

100-150 

Sunfloww 

10-15 

40-60 

80-100 

Lucerne 

20-30 

100-150 

200-300 

Rye 

15-20 

80-100 

150-200 


In the drought year of 1933 it was found at Timashev 
that the field crops that benefited most from slielterbelt 
protection were the introduced, or less drought-resistant, 
varieties. In Guselsk (Saratov, Southern Russia), where a 
detailed study ^w'as made of the effect of shelterbelts on the 
yield of garden and industrial crops, it was found, iiiter alia, 
that shelterbelts 5-7 years old and 3-4 metres high planted at 
intervals of 125 to 250 metres apart made it possible to culti- 
vate certain garden crops, including cucumbers and tomatoes, 
without irigation. According to Sokolov, the tomato crops 
protected by shelterbelts were far less affected by bacterial 
disease. Shelterbelts are also of very great importance in 
the protection of sub-tropical plantations. Thus, Dolidze 
reports that in Western Georgia, where the velocity of moist 
winds from the south-west and the dry winds from the east 
frequently attains 20 metres per second, they are the only 
effective means of preventing grave mechanical and also, in 
the case of east winds, physiological damage in tea planta- 
tions. In unprotected fields such damage often lowers the 
yield by over 76 per cent. — ^Forestry Abstracts, Imperial 
Forestry Bureau. 
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Cattle Bale or Grip. 

A cattle bale or grip is almost essential to handle cattle 
efficiently when carrying out such operations as dosing, 
inoculation, branding, castration, dehorning, the treatment 
of wounds, etc. The alternative in the case of the more 
serious of these operaticms is often to throw the cattle which 
is neither so speedy nor so hygienic. 

The cattle grip at the Grassland Station, Marandellas, 
is in constant use and many farmers who have seen it have 
asked for plans from which to build it. It has, therefore, been 
decided to publish the explanatory diagram given here. 

The construction of the bale is simple and comparatively 
inexpensive. It is not claimed that it is original, though 
there are new features in it we have not seen elsewhere. 
Several blacksmiths have already had experience in turning 
out the ironwork required. The ironwork for the one in use at 
the Grassland Station was turned out with a small hand forge 
on the farm. 

In the drawing we show the uprights and jaws as made 
of railway sleepers, but any good native hardwood timber such 
as Mwauga, Mukwa, Knohthorn, Mopane could he used for 
these parts. The horizontal guide rails, however, should be 
made from hard timber, such as teak or spotted gum, sawn 
to their required shape. The hand lever is long enough to 
handle the ordinajy run of cattle, but where wilder cattle 
have to he handled it is an advantage to make it longer. This 
can also he done by slipping an iron pipe over the end of the 
handle to lengthen it temporarily and give a greater leverage. 
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Soil and Water Conservation 

PART III. 


SOIL CONSERVATION AND FARMING. 


CHAPTER VI.— GOOD FARMING AN ESSENTIAL 
PART OF SOIL CONSERVATION. 


By D. Aylen and the Irrigation Officers. 


rspm of Kroiton. — Erosion on cultivated land takes place 
in two main forms — 

(1) Sheet erosion; 

(2) Gully erosion. 

Sheet erosion, as its name indicates, consists of a continual 
skimming off of the surface, a fraction of an inch at a time, 
and is therefore often not visible, a fact which leads many 
farmers into stating that they “lose nothing at all by 
erosion.” Actually, sheet erosion occurs on practically every 
cultivated land, *even though apparently fiat, and is all the 
more dangerous for not being readily visible, with the result 
that the owner is made aware of his loss only by a gradual 
decline in crop yields. An inch of rain can carry off many 
tons of soil per acre, and this material contains a larger 
amount of the lighter elements, such as humus and soluble 
plant food, and the finer soil particles than an equivalent 
amount of soil in its original position. 

The friability, resistance to erosion and absorptive 
capacity of a soil depends not only on its humus content but 
also on the sise of its particles. The finest soil particles known 
as “colloidal clay” render a soil resistant to erosion, the 
higher their percentage the more resistant is the soil. 

It is the presence of these particles which gives a muddy 
or cloudy appearance to flood water even after it has been 
standing for a sufficient time to permit of the settlement of 
tibo heavier particles of silt. 
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Due to erosion a soil deteriorates in texture as well as 
in depth and fertility, and an excessive amount of green- 
manuring and fertilising is then required to compensate for 
the losses. 

Even although the muddy water formed by erosion 
contains an infinitely higher ratio of plant food to solid 
material than the soil in the land itself, the silt deposited at 
the foot of an eroded land will not as a rule grow good crops, 
because it consists mainly of sand and is deficient of potash, 
phosphates, nitrogen and other plant foods, as being soluble 
they are carried away. 

Gully erosion is more spectacular and causes verj^ heavy 
local losses through the s})read of lateral branches, the area 
affected widens annually and lengthens as the head cut back 
into the land above, while the gully itself becomes deeper and 
wider. Many broad lands have been c ut up and spoilt, and 
if protective measures are neglected too long the gullies 
eventually attain a size beyond reclamation, although they 
may be controlled by c heck-dams, bolsters, etc. If taken in 
time, however, they may be blocked and crossed by contour 
ridges. The longer a badly-gxillied land is neglected, the 
more expensive it is to protect. 

It is also seldom realised that if ridging is adopted to 
reclaim a badly gullied land further top soil works its way 
into the gullies until thcw bec^ome smoothed out. Of course, 
if the land were not contour-ridged all this and more soil 
would be Gully erosion will frequently 

develop from sheet erosion, through concentrated flow in any 
minor depression or channel. 

Factors which Influence Erosion The rate of erosion is 

dependent on many factors, natural and artificial. Whilst 
the former c*nnnot be altered their effect can to a great extent 
be overcome or controlled, and the latter should he adopted 
or avoided according as to whether their influence is for good 
or had. 

A farm which has natural disadvantages may be main- 
tained in a good state by intelligent farming practice, whereas 
another, which is well favoured, may be ruined by mistaken 
methods. 
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Natural factors : — 

(1) Rainfal intensity. 

(2) Natural character of soil and sub-soil, including 
mechanical and chemical composition, texture, 
permeability, etc. 

(3) Slope and contour of land. 

Artificial factors: — 

(1) Methods of working, such as ploughing, harrow- 
ing, planting, etc. 

(2) Crops and rotations. 

(3) Humus content (green-manuring, etc.). 

(4) Selection and size of land. Soil conservation 
works. 

(6) Effect of long continued cultivation on the soil 
structure. 

Bainlall Intensity, — In temperate climates the rainfall is 
usually gentle and well distributed, but in sub-tropical coun- 
tries, such as Southern Rhodesia, the rainfall is erratic and 
violent. Each year numerous small areas are subjected to 
purely local storlns of very severe intensity. A rainfall of 
3 inches in an hour must be regarded as of common, almost 
annual, occurrence anywhere, and storms reaching a rate of 
6 to 8 inches per hour for a short period have been recorded. 
Every increase in the amount and intensity of rainfall causes 
a proportionately larger increase in the amount of run-off, 
and an increased volume of run-off means an increased 
velocity. If the velocity is doubled, the capacity of the water 
t© transport soil is multiplied 64 times. 

Oharaeter al the Soil. — The structure of a soil has a very 
great deal to do with its power to resist erosion and absorb 
moisture. In temperate climates the soil particles are lightly 
but sufficiently firmly cemented together to resist erosion and 
the particles are not tightly packed but held a little apart 
lea'nng minute spaces between the soil portions. The 
^^eement’’ which binds the particles and causes a granulated 
or crumby structure is made up of soil colloids and humus. 
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Hunms content is an all-important factor controlling soil 
structure as regards its friability, power of resistance to 
erosion, and its ability to absorb moisture. Lime bas a similar 
effect on soil in tliis respect. 

In such a (dimate as ours the building up of humus in 
the soil is a difficiult matter, as the high temperatures and 
long dry season cause rapid destruction of the humus by 
oxidation. 

Intensity of the rainfall and the lack of humus are the 
chief reasons for erosion being so rapid in this country and 
almost unknown under the conditions prevailing in England. 
Though on a ])oor sandy soil a light rain will be rapidly 
absorbed, the soil will be rapidly eroded during a violent 
storm due to the absence of binding material such as colloids 
and humus. Although a tightly packed clay soil is practically 
impervious, a clayey soil that is ideally granulated can absorb 
slowly and retain more moisture than a sandy soil. 

It is obvious that the maintenance and improvement of 
the natural characteristics of a soil are of great importance, 
and it is not generally realised how great an improvement 
can be effected by ‘‘artificiar’ means, such as green-manuring 
and proper crop lotations. 

Owing to the improvement effected in the soil there is 
less erosion from a land on which proper crop rotations have 
been practised during the seasons it is under a clean cultivated 
cuop such as maize or tobacco than there would have been 
if there had been no crop rotation. It is obvious, therefore, 
that in addition to protective works such as (’Dntour ridges 
good fanning should be practised if the full reward is to be 
reaped from soil conservation. 

Good farming practice includes sound crop rotation, 
green-manuring, application of farmyard manure or compost, 
fertilising, contour working and last but not least, the culti- 
vation of the soil so that it does not become either packed or 
puddled or pulverised to dust. 

Slope and Oontour of Land. — The two factors of the slope 
of a land and its extent materially affect is liability to erosion. 
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The degree of erosion can only he controlled if the land 
has a slope of more than 1 in 100 by the construction of 
protective works, and it is desirable in any event that the 
land should bo sub-divided into blocks not more than 50 acres 
in extent. 

Even in a generally flat land the erosion which occurs, 
due to the concentration of water in the minor depression 
or folds in the land, is often under-estimated and eventually 
restilts in the formation of gullies. 

The larger of these depressions should not be ploughed 
but left protected by the natural vegetation and utilised for 
the disposal of storm water from the adjoining cultivated 
lands. 

Improved pastures give the lowest soil losses and when 
not trampled the smallest water losses, but a bare land gives 
a very high rate of run-ofp and is very liable to erode. 

The type of crop has an effect on the rate of erosion, and 
from this point of view they can be divided into groups — 

(1) Glean cultivated row crops such as maise, sunflowers, 
tobacco, cotton, etc., which offer little resistance to 
erosion ; 

(2) Close low growing or broadcast crops, such as various 
beans and cowpeas, millet, green manure crops, 
oats, etc., which reduce erosion to a great extent. 

Working of Landis — ^Ploughing should be done when the 
soil is not more than just moist. Harrowing, cultivating and 
even hoeing should be avoided when it is wet. 

It is well known that a soil that has been smoothed by 
excessive harrowing or by the movement of a sheet of water 
over the surface is not easily ploughed and, when ploughed, 
breaks into large hard clods which require excessive harrow- 
iags which have to be delayed until soaking rains have fallen 
and the soil is wet underneath. 

Careless working of a soil is apt to damage the structure 
or friability by compacting it. Not only does this come about 
by actual pressure, but also each time a proportion of the 
small crumby fragments are pulverised and later when soaked 
Idnu a mure dense mass. Both the pulverisation and the 


SOIL AND WATEK CONSERVATION. 


583 


compaction reduce the power of the soil to resist erosion and 
absorb water. Depletion of humus and leaching of soluble 
and colloidal substances greatly assists the formation of an 
undesirable soil structure. These are, no doubt, the reasons 
why soil tends to become excessively cloddy, and yet after 
long soaking rains the clods may completely disperse to form 
a surface which is rather impervious and little resistant to 
erosion. Soils in such a state will in seasons of erratic rainfall 
give disappointingly low yields. 

Most agricultural soils are in the best possible physical 
state when virgin. By careful working and systematic 
replacement of humus and fertilisers on an adequately 
contour-ridged land it should be possible to maintain the soil 
in its ideal state or to restore a depleted soil to a condition 
where it will return profitable yields. 

It is clear, therefore, that in its fullest .meaning the term 
soil conservation means a high standard of soil husbandry, 
and is the basic princij)al of lasting and economic agriculture. 

Even if the land is not contour ridged all work should 
be done on the contour, in order that every little furrow may 
act as a miniature dam and not a drain, as occurs when down- 
hill working is practised. 

When opening new lands they should be selected and 
shaped with a view to future permanent and economical 
W'orking and planning, and development should always be 
carried out with contour farming in mind. Water courses 
and vleis should not be broken up and natural hollows should 
be left at intervals in order to enable economical and con- 
venient future disposal of surplus storm water. 

Big gullies make farming more difficult than the most 
intensive system of protective works, and the utilisation of 
grassed waterways is not a lost asset, as the value of the 
grass from an improved pasture such as in a vlei may be 
higher than that of field crops planted on the same area. 
Areas with slopes of over 1 in 15 should not be farmed to field 
crops, as the number of crops that can be obtained before 
the land is ruined by erosion seldom pays the cost of stumping. 
In such cases protection is difficult and expensive and greatly 
increases the cost and difficulties of working. It such land 
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is finally abandoned owing to its failure to prove economical 
it must not be forgotten that an eroding area is a source of 
danger and damage to other lands, streams, underground 
water and dams. 

CnAPTEIl VII.— WORKING OF PROTECTED LANDS. 

In order that good crops can be grown over all of the 
strip between ridges, not only must the top soil be kept evenly 
spread, but as much rainwater as possible must be made to 
penetrate all over the area. Contour ridges assist this by 
enforcing contour working, as then every furrow or row is 
on the level and will hold up water. They collect the surplus 
water before sufficient has gathered to form a moving sheet, 
which would otherwise flatten the soil and perhaps form 
rivulets (or rills) which would, by causing miniature gullies, 
later permit drainage of surface water. In fact, their main 
advantage is that they permit maximum benefits to be reaped 
from good farming methods, such as deep ploughing, contour 
working, fertilising and manuring, maintenance of a rougish 
absorbent surface soil and crumby soil structure, and also to 
some extent prevent the spread of witchweed seed and the 
water-logging and silting up of lower lands caused by 
drainage into them from lands above. Gullies, even up to a 
size which ploughs could not cross, are checked and in a few 
years smoothed out. It will, however, take many years before 
good crops can be grown on the site of a previous gulley. 

With high intensity rain the least soil and water losses 
would be from soil with a roughish surface and a loose crumby 
structure. The biggest soil loss from a dusty surface packed 
underneath and the biggest water loss from a smooth com- 
pacted surface. 

If a dry lump of loam soil of ideal type for resistance to 
erosion, and having high capacity to absorb and retain water, 
generally because of high humus content, is examined, it will 
be seen to have numerous small holes in it. It will break 
relatively easily into small fragments with little or no dust 
or separate particles, and if gently immersed in water and 
not disturbed will not eventup.Uy flatten right down to a layer 
of mud but crumble into small fragments which retain 
their shape. 
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When a soil which naturally has little resistance to 
erosion or one whitli has been maltreated by over-cropping, 
excessive working when too wet and failure to replace humus 
is examined, it will be found that the clods are hard and 
entirely free from small holes; when broken considerable dust 
is found and a small piece, however carefully immersed in 
w'ater, will rapidly collapse and separate entirely into 
individual grains of sand and mud. 

A heavy storm readily converts a dusty mulch-like surface 
to a smooth relatively impervious one as the rain drops beat 
down and compact the surface by readily moving the loose 
grains and dissolving the finer soil particles (clay). The 
m\iddy water so formed seals the pores of the surface, which 
now will not only give an unduly large run-off but may also 
have a high rate of evaj)oration. A cultivation at this stage 
makes the surface more receptive to the next rain and may 
reduce evaporation but exposes damp soil and definitely 
further (compacts the soil structure just below the surface. 

When heavy rain first falls on a loose dusty surface such 
as is formed by repeated harrowings or cultivations the early 
part of the rain is all absorbed, then comes a period when 
run-off commences and the proportion of soil in the water is 
high, finally when really vsoaked the surface becomes smooth 
and })a(*ked, and though run-off increases the proportion of 
soil decreases. 

The resultant smooth and pached surface is in the least 
favourable soil condition for both resistance to erosion and 
pow’er to absorb rain water, and with the next heavy rain soil 
and water losses are high. This undesirable (*ondition could 
only be remedied by a harrowing or cultivation betwreen each 
heavy storm, and such excessive working would result in 
serious packing of the soil below and further pulverisation of 
the surface. 

The soil and w ater losses from a soil wdth a rough surface 
are certainly not greater than from a carefully cultivated 
one which has become compacted below the surface and after 
a heavy storm the surface is in a very similar state as before. 
It is ready to resist and absorb the next showor. 
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Soils wliich have become compacted have a reduced 
capacity to retaia moisture and so are more prone to water- 
logging during rainy periods and also rapid dying out during 
a drought. The limitation of the amount of air held in this 
soil restricts bacterial action and the hardness and tendency 
to crack restric‘.ts and damages root growth. 

Only when soil conditions are ideal will the passage of 
animals and implements over the land do little damage to 
the soil structure. It is, therefore, important to keep 
mechanical operations to a minimum and endeavour to under- 
take them only when the soil is best suited and to avoid 
complete pulverisation as well as the formation of hard clods. 
Once the soil has been poached by working when too wet it 
takes many years of careful management before ploughing 
and harrowing become easy again. 

These are the reasons why from a soil and water conser- 
vation point of view it is recommended to have the land in 
as rough a condition as is reasonably possible and to restrict 
mechanical operations to the minimum necessary for control 
of weeds. 

Weeds should be destroyed before they attain any size, 
as they use up huge quantities of water and the repeated deep 
cultivation necessary to kill big weeds packs the soil. 

In semi-arid districts wider than normal spacing of crops 
will give better yields, and maize, for example, may be 
planted in alternate strips with a crop such as cowpeas or 
soya beans which is not so exacting on the moisture. This 
system has several other advantages, the inter-planted crop 
enriches the soil and also causes mol'e rain water to penetrate 
during that and the following season. 

Contour ridges alone can cause a slight improvement in 
crop yields due to the effect of the change over to contour 
working increasing the absorption of rainfall, but without 
good farming methods as well high yields will not be attained 
nor will the ridges prove permanently satisfactory. The 
benefits of correctly designed and maintainad contour ridges 
are more apparent in abnormally wet or dry years than in 
liormal seasons, because in a dry season with periods of heavy 
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rain with long intervals of drought between, far more rain 
water will be absorbed and held to iide over the drought 
periods in a contour worked land, not only as a direct result 
of the contour working but also as an indirect result, as 
contour ridging is responsible for maximum benefits being 
derived from good farming practices and so brings about more 
favourable soil conditions than possible on an eroding land, 
however well it is otherwise worked. 

Plants will suffer less in a wet season on a well worked 
land due to the more favourable soil conditions and surplus 
water will be intercepted and drained off at regular intervals 
in any correctly designed, made and worked system of contour 
ridges. This water w^ould otherwise flatten, leach and erode 
the land, and moreover by drainage tow^ards low er and flatter 
slopes cause water-logging there. 

Planting of Contour-ridged Land and Contour Bidgea.— 

Contour-ridged land should be contour planted, except in the 
case w'here the crop rows are ridged-up on a previously gullied 
land which has not yet smoothed out, as in that case the rows 
will concentrate water in the old gullies, causing erosion and 
endangering the contour ridge by the rush of water and 
deposit of silt. In such a case hillocks are better than ridged 
crop-row^s. 

The usual practice w’hen planting a contour ridged land 
is to start by running the rows on top of or just below the 
ridge bank. Subsequent rows are made below^ the previous 
one. This system has several advantages over the other alter- 
native method of starting just above the channel and making 
each row above the last, as in the first method the upper rows 
which is the area where water conservation is the most 
important are moat nearly on the contour, and the lower rows 
or short rows all drain into the channel. Turning of culti- 
vators and planters within the land is done in the only lost 
space, tnz,, in the channel. With the other method the short 
rows end on the lower side of the bank and form downhill 
loops which concentrate water. These rows eventually break 
in the centre, causing a wash down to the lower contour ridge. 
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Ob many tobacco lands drainage is of primary importance. 
Provided that the land is not gullied the rows may Ite run at 
an angle to the contour ridges. This angle varies according 
to the slope, and on very gently sloping land with close spaced 
ridges may be straight up and down the slope. This piactice 
must not be adopted on any but the gentlest slopes and closest 
spacings of contour ridges, as otherwise so much silt is 
deposited in the channel as to first block it and cause water- 
logging and later breakages. Diagonal rows should be marked 
off so that the slope is about 1 /50 to 1 / 100. TTsually a diagonal 
furrow is made near the centre of the strip and subsequent 
rows are made parallel to this on either side until the land 
is completed. 

[To he continued.) 
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Report of the Branch of 
Plant Pathology. 

FOR THE YEAR ENDING 3]st DECEMBER, 1938. 


By J. C. F. Hopkins, D.Sc. (London), A.I.C.T.A., Senior 
Plant Pathologist. 


Movements. — Visits have been paid to 144 farms in the 
following districts: Lomagundi, Ilnivukwes, Trelawney, 
Sinoia, Mazoe, Marandellas, Makoni, Inyanga, Umtali, 
Melsetter, Chipinga and Salisbury. Two inspections were 
made at the Sub-Tropi(‘al Experimental Station, ITmtali, and 
a visit was j)aid to the Tobacco Research Station, Trelawney, 
to discuss tobacco disease problems. 

Ten inspections were made of toba(*co at the auction 
floors and warehouses, eight of fruit at the Salisbury Station 
and in the city stores, and four of nurseries in Salisbury, 
TTmtali and Bulawayo. 

Addresses were given to Farmers^ Association meetings 
at irmtali and in the Ayrshire-Sipolilo district. 

The Senior lUunt Pathologist travelled to Pretoria to 
enquire into the progress being made with subsidised rewsearch 
into diseases of maize and to draw^ up further pojecds for 1939. 

ROFTINE. 

Herbarium* — Further work has been done in determining 
unnamed material in the Eyles Collection, which wtis taken 
over by this Branch and reported upon last year. A good deal 
of undetermined material whicdi had accumulated in the 
herbarium during the past five or six years was also re-sorted 
and examined, and selected specimens from both sources sent 
to the Imperial Mycological Institute and the Department of 
Agriculture, Pretoria, for determination. Most of this 
material has now been reported upon and a number of fungi 
declared to be new^ species. 
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All records up to the end of 1937^ including those of the 
late Mr. Eyles, haTe been brought together, the entries 
checked in the host and systematic card indexes and incor- 
porated in the first list of Rhodesian fungi, which was pub- 
lished during the year. The list includes 430 species of fungi, 
their distribution and bibliographical references to original 
descriptions. Six new species are described with Latin 
diagnoses. 

A scarcity of records of certain large groups of fungi, 
especially the Sphaeriales and Agaricaceae^ is revealed and is 
regretted, but is due to the fact that systematic work on tlie 
indigenous fungus flora has always had to give way to the 
demands of routine duties connected with agricultural crops. 
The need for a more representative mycological herbarium is 
apparent, but cannot be supplied until additional staft is 
available for herbarium work. 

As a result of the publication of the “list,^^ numerous 
requests for specimens have been received from mycologists 
in Africa and overseas. 

The amount of material distributed and received in 
exchange has in the past been small, but increased last year 
and is now dealt with as a definite part of the routine duties 
of this laboratory. 

Owing to duties in other directions recorded in this report, 
the revised and annotated list of plant diseases, which it was 
desired to publish in conjunction with the list of fungi, has 
not been completed. 

FuWlcattona.— The following papers were published during 
the year : — 

In the Tramaetiom of the Rhodesia ScwnUftc As^ovtotnm — 

1. “A Fruit Rot of pawpaw caused by Phoma cariciua 
n.sp.’’ 

2. ‘^A Preliminary List of Rhodesian Fungi. 

In the Rhodesia AgricuUwal Journal — 

3. ^^Common Diseases of Apples and their Control in 
Southern Rhodesia/’ June issue, 

4. "^A ISTote on a Stem Rot of Sweet Peas/’ June issue. 
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5. ‘^Seasonal Notes on Tobacco Diseases 11. Two 
Destructive Curing Moulds.’’ July issue. 

6. ‘‘Annual Report of the Branch of Plant Pathology.^’ 
August issue. 

7. “The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease”; jointly with Mr. M. C. Mossop. 
October issue. 

The Departmental Handbook on diseases of tobacco was 
brought up to date by a supplement which was prepared for 
publication in January, 1939. 

A talk was given to the Rotary (^lub on the economic 
aspects of apple diseases and an inaugural lecture on fungi 
delivered to the Salisbury Public Sehoob Science Society at 
the invitation of the headmaster. 

Legislation and Plant Inspection. — Sixty-three examinations 
were made in the laboratory of imported plant material. A 
feature of this year’s plant inspection was the high percentage 
of diseased tubers found in some lots of potato “seed” 
imported from the Union. Black scurf {Corficiurn Solani), 
powdery scab {Spongospora suhterranea), connnon scab 
{Actifiomj/ces spp.) and Fusarium rots were so prevalent in 
some consignments as to warrant their rejection. Infection 
of imported Scotch “seed” by powdery scab also appears to 
have increased. 

Four nursery inspections were carried out, ten visits paid 
to tobacco auction floors and warehouses and eight examina- 
tions made of fruit at the Salisbury Railway Station and in 
the city stores. 

Laboratory. — Five hundred and ninety-three lots of 
material have been dealt with during the year. This is an 
increase of 425, or more than three times that received in 
1937, and exceeds the maximum received in any previous year 
by nearly 200. 

This increase is partly due to the acquisition of 220 speci- 
mens belonging to the Eyles collection. These specimens 
were, however, checked with the Eyles record books, stored 
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in glass topped boxes and provided with herbarium labels. A 
new bench fitted with drawers has been obtained for the 
suitable accommodation of macro-forms and woody specimens. 

Of the remaining 371 specimens, 41 are diseases newly 
recorded in the Colony. They are : — Euty fella Hellulata, 
Fracchiaea heterogenea, Fumago vagans, Botryoitphaeria rihis 
chromogena and Alternaria mail on apple; Phytophthora 
parasitica on Japanese lily; Phoma destructiva, probably 
American ‘'streak*^ virus, and Ahernaria Holani on tomato; 
Pythium aphanidermatum^ chlorine injury, Fusariuvi scirpi 
var. acuminatum, and Rhizopus arrhizus on tobacco; Glome- 
fella cingulata on granadilla and Solanum invanum; Botryo- 
sphaeria rihis chromogena on avocado and guava; Botrylls 
cineria on grapes; Fumrium solan i var niartii on sweet pea; 
Bacterium tumefaciens on peach; Rhizopus nigricans on 
avocado; Alternaria brassicae on cabbage and cauliflower; 
yellow edge (virus) on strawberry; M ycosphaerella theae on 
tea; Rhizoctonia solafii head rot of lettuce; Tobacco llosette 
(virus) on Solanum nigrum; Raven elia escharoides on Acacia 
mocamhicensis ; Parodiella perisporioides on Eriosema 
Engleri; Papularia sphaerosperma on Phragmitfs ; Physarvm 
vernum on lawn grass; Aecidium spp. on Temnocalyx and 
Barleria; Coniophora cerehella on dry rot of timber; Trametes 
roseola on live peach; Poria radula on decaying timber; Uredo 
Kaempferiae on Kaempferia indica; Ceuthocarpum n.sp. on 
Ochna; and Cercosjjora n.sp. on Gymnosporia senegalensis. 

Apart from the new records and new species of fungi 
encountered, a very large number of specimens sent in has 
included a wide range of agricultural and ornamental plants 
which have been quite beyond the powers of this branch to 
deal with. As it was, the investigational wmrk commenced at 
the beginning of the year was interrupted so frequently by 
the demands of routine examination that most of the research 
piujects had to be discontinued. Even so, fifty-eight diseased 
specimens were obliged to be discarded and no report was 
made upon them. These included diseases of economic plants, 
some of which were apparently very destructive, for example 
wilting of maize plants associated with a stem fungus, 
a fruit disease of granadillas, wilt of potatoes resembling 
tobacco Grtoville wilt, suspected ergot of rye, wilt of 
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pyrethruiTii, browning of cauliflers, several apple diseases, 
die-baek of peach, “little leaf” of peach and grapes, foot rot 
of wheat and so on. The position has now been reached that 
even with the help of the Professional Assistant, time cannot 
be found for the isolation and cultivation of organisms 
responsible for diseases which are not readily recognisable. In 
other words, the present staff is unable to cope with the normal 
laboratory duties imposed upon it. 

Propaganda. — Apart from the public‘ations and lecdures 
already referred to, the demands of the laboratory have made 
it impossible io give atlenlion to organised propaganda. 
Tentative arrangements had been made to place an exhibit on 
several agricultural shows, but the scheme had to be cancelled. 
The usual exhibit was, however, put on the Salisbury Agricul- 
tural Show. 

Coloured photographs were ])repared for use at farmers^ 
meetings, and a number of samples of new fungicides distri- 
buted to interested growers. 

Three days were devoted to demonstrations of botany and 
plant pathology to teachers attending a vacation course. 

IIESEABCH. 

Apples. — The principal investigation has been a general 
survey of apple diseases in the Colony. This work was com- 
menced last year when spraying experiments w^ere initiated. 

The more common diseases known to occur in apple 
growing countries have been found in the Colony, but the 
most troublesome appear to be mildewy fruit cracking and 
canker (liotrifosphaeria chroinotjena). Special attention 

was given to the host range and etiology of the canker fungus, 
w'hich has been found to (tause extensive damage to both 
u\ocado and guava trees. Cross-inoculations from apple and 
avocado branches to apple and avocado fruit gave positive 
results. 

A study of fruit cracking, more particularly in the 
Ohinernuri (Dunn’s Seedling) and Jonathan varieties was 
commenced. Although this disease is generally attributed to 
infection by Coniothecium rhomatosporvmy it has been found 
that the fungus is not invariably present in affected Rhodesian 
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fruit. A fuller investigation of the disease was commenced, 
but had to be discontinued owing to the demands of routine 
work. No positive results were obtained from spraying trials 
against cracking. 

The spraying experiments started last year were continued 
and extended. 

A preliminary survey was made of fungi causing break- 
down of fruit in storage. The more common rots found in 
fresh fruit exposed for sale were shown to have originated in 
the orchards. Bitter rot {Glomerella cinyulata) and canker 
rot (Botryosphaerin ribis chrovwgena) were prevalent, the 
latter causing a disagreeable wet breakdown which resulted in 
numerous samples being condemned as unfit for sale. 

Boxes of fruit kept in the laboratory and examined 
periodically were affected in a similar manner, the bulk of the 
breakdown being caused by Botryosphaeria, 

Following up these findings ,a large number of trees was 
examined in different parts of the Colony, and a high per- 
centage of canker on branches and trunks was found to exist. 

Experimental boxes of fruit kept in (told storage by a 
commercial firm were examined after six months. The con- 
dition of all the fruit was poor, between 25 and 40 per cent, 
having broken dpwn as a result of infection by Penicillinm 
expansvm. The possibility of successful storage for several 
months with the facilities and knowledge of conditions at 
present available appears to be remote. 

Vegetables. — A further selection of peas was made for 
mildew resistance. Two types, a bush and a tall, have been 
retained, both of which produce large sized pods and peas of 
good flavour and cooking qualities. Only one generation was 
raided during the year. 

A small quantity of beans lesistant to halo blight ' 
{Bacterium medicaginis var. phaseolirola) were grown and 
selected seed distributed to some growers for trial. 

Tobacco.— The threatening danger from rosette disease 
and the urgent need for data on which to base control 
measures made it necessary to undertake some small investi- 
^ gOtioiis. 
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The work of Wiekens at Trelawney on the transmission 
of the virus by the aphis Myz'us persicae was confirmed, whilst 
investigations in the field showed that the disease could be 
present in seed-beds. 

Experiments were also made in co-operation with the 
branch of Entomology, with spray fluids for the control of 
aphids, and recommendations based on the results obtained 
were published in the Ifhode.sm Agricultural Journal. 

A localised leaf chlorosis, apparently due to a virus, was 
studied. The disease was not identified, but appeared to be 
transmitted by Myzun persicae. No time was available for a 
fuller investigation. 

Strawberriee. — The virus disease reported last year has 
been definitely identified by Mr. II. V. Harris, at East 
Mailing, as “severe crinkle.’’ During the year a second 
degeneration disease was seen at ITmtali and in other parts 
of the Colony. It has all the symptoms of “yellow edge” and 
may occur alone or combined with “severe crinkle.” The 
presence of these two diseases accounts for the rapid degenera- 
tion of straberrj' stocks, but the insect ve(‘tor, which pre- 
sumably exists, has not yet been found. 

CROPS. 

Tobacco. — The 1937-38 season was noteworthy for the 
almost complete absence of diseases in the seed-beds. Despite 
this happy condition, however, the usual diseases made their 
appearance in the lands later in the season. Two weeks of 
veiy wet weather at the beginning of 1938 proved favourable 
to the development of wildfire {Bacterium tabacum) and 
primary infection by frog eye {Cercospora nicotianae) and 
brown spot {Alfer7}aria Umgipes). On a number of farms 
wildfire threatened to do much damage, and in some cases 
rather heavy losses were sustained, but in other cases control 
measures were promptly applied and the disease kept within 
reasonable bounds. Considerable success in this direction has 
been obtained by spraying in the field from knapsack pumps, 
which is the most convenient form of application as yet tested 
in Rhodesia. The method is evidently becoming more popular 
amongst growers, because merchants report a great increase 
in orders for knapsack spray pumps. 
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The sudden cessation of rains early in the year checked 
the development of brown spot to some extent, although the 
leaf put up for sale on the auction floors was often affected by 
this disease. 

Frog eye barn spot was also much in evidence despite the 
dry weather at reaping time. Evidently the high prices 
which were paid for spotted and perished tobacco encouraged 
growers to reduce the number of leaves primed in an endeavour 
to obtain as heavy a crop as possible, irrespective of grades. 
The natural effect of this would be an abundant production 
of fungus spores on the frog eye spots in the field with an 
excessive amount of barn spotting developing as a consequence. 

Overcrowding of barns was also responsible for unusually 
high losses from barn rot (llhizopus arrhizus) and yellow 
mould {Aspergillus flavus), 

A considerable increase has taken place in the number 
of outbreaks of wildfire reported during the year. A good 
number of these have been traced to planting on infected 
^ ^second year’^ land, or in lands adjoining those which had 
carried an infected crop in the previous year. Extended 
acreages planted to tobacco and consequent lack of land for 
rotation crops necessitates the utilisation of infected fields. 

Two other notew^orthy diseases have attracted attention, 
namely, the new ‘‘rosette,^’ caused by an aphis-transmitted 
virus, and black stem rot, due to a fungus apparently identical 
with Pythiujn aphanidermatum. No reports of very extensive 
damage by either of these diseases has been received, but the 
potentialities of rosette are enormous. 

Black stem rot infection killed many young plants put 
out under somewhat unfavourable conditions. In a few cases, 
whole lands had to be replanted. In the seed-beds it caused 
a rather persistent damping-off during wet weather, but was 
successfully controlled by sprinkling affected patches with dry 
Bordeaux powder or watering with Cheshunt Compound. 

Apples. — An increased number of enquiries have been 
received regarding spray schedules, and growers are making 
attempts to clean trees of infected wood. 
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Fruit ift marketed in poor condition and does not keep 
well as a result of fungus infection. Fuller details of the 
general position are given above under ‘^Research.*' 

It is unfortunate that many growers do not yet under- 
stand the relationship between fungous diseases and financial 
losses resulting from poor keeping qualities of fruit. 

Other Fruits. — The degeneration diseases of strawberries 
have so redu(‘ed the (juality and quantity of fruit marketed in 
the larger towns that it is now difficult to obtain regular 
supplies of good fiavoured produce. 

Arrangements have been made for the importation of 
virus-free “Royal Sovereign” runners, and growers have been 
advised in regard to selection and roguing. 

Maize. — There has been an increase in the amount of 
“diplodia” infected grain being sold as seed. The reason for 
this is not clear, as reports of heavy infection by ear rotting 
fungi have not be(*n re(*eived. 

Merchants report a steady increase in the sales of seed 
disinfectants. 

Other Orops. — Nothing of outstanding importance has 
been recorded with the exception, perhaps, of AvviUlaria 
mellea root rot of tea. Sporadic outbreaks of this disease 
continue to occur despite the removal of bushes and roots. 

A somewhat wider range of horticultural and agricultural 
crop diseases has been dealt Avith this year, details of which 
are given under “Routine — ^Jjaboratory.” 

Miscellaneous. — Assistance in A^arious ways has been given 
to the Chief Chemist, the (ffiief Entomologist, the Manager, 
Salisbury Experiment Station, Messrs. Bayer, Messrs. Cooper 
and Nephews, and Messrs. Fison. 

BOTANY. 

In addition to her professional and (derical duties in the 
Branch of Plant Pathology, the Professional Assistant has 
also devoted considerable time to the botanical herbarium. 
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Report of the Division of 
Entomology. 

FOR THE YEAR ENDING 31st DECEMBER, 1938. 


By J. K. Chorlky, Acting Chief Entomologist. 


AGRICULTURAL. 

1. IiOOttSto* — The Colony continued to be infested with the 
Red Locust (Nomadacris septemfasciata, Serv.) during the 
year, although not as seriously as at the commencement of 
the invasion. Egg-laying commenced in December, 1937, and 
became general during January, The destruction of hoppers 
was carried out mainly for the protection of crops in all 
accessible areas, and although a few individual farmers 
suffered loss, no serious general damage to crops occurred. By 
April most of those hoppers which had es(*aped destruction 
had matured. 

In portions of the Zambesi Valley, in which it was 
difficult to orga;(iise the destruction of hoppers owing to the 
sparse population and inaccessibility, considerable damage 
resiilted to native crops, principally kaffir com and maize, by 
the resulting flying swarms. Drought conditions intensified 
the position. Famine conditions prevailed in localised areat 
and the native population temporarily migrated to the 
Zambesi River, where early crops can be produced on the river 
banks. 

During the winter and summer months the Eastern 
Districts suffered from continual invasions of flying swarms 
from Portuguese East Africa, while some swarms, presumably 
originating in the Colony, invaded the Northern Transvaal 
and the Bechuanaland Protectorate during October, 

Egg-laying commenced in December, slightly earlier than 
in the previous season, and the first hoppers appeared at the 
en4 0f December. It is not expected that a serious and wide- 


REPORT OF THE DIVISION OF ENTOMOLOGY. 


599 


spread infestation of hoppers will occur and no heavy expendi- 
ture on combatting hoppers is likely to be necessary during 
the coming season. 

Locust birds, particularly storks and kites, have been very 
numerous and have been associated with most of the flying 
swarms. 

Experiments wiih poisoned bait were only partially 
successful, and the Department continues to rely on spraying, 
at least for the present. 

It was not possible to send a delegate to the International 
Locust Conference, held in Brussels during August, and to 
date the s(*heme for international lo<‘ust control at the perma- 
nent breeding grounds of the Red Locust has not matured. 

Financial assistaiu’e lo the Locust Advisory Committee of 
the Imperial Economic Council has been continued. 

2. Pests of Growing Maize. — Stalk-borer {Busseola fusca, 
Hmps.) was reported as a serious pest of the maize <*rop in the 
Shamva district. Outbreaks of Army Worm (Laphyffjna 
e>vernpta, Walk.) occurred during early January in the 
Hariley, Mazoe, liomagundi and Bulawayo districts. In the 
Mazoe district storks were reported to have eradicated Army 
Worm on two farms. A ladybird beetle, Epilachna similisy 
Thb., damaged the leaves of seedling maize and wintersome, 
a fodder crop, during January in the Wankie district. The 
snout beetles, 7\inijiuecus Jesfrncfor, Mshl., and Sy states 
exapius, Mshl., caused extensive damage during December to 
seedlings in the Salisbury, Hartley and Mazoe districts, 
Tanymerus nipa.r, Mshl., severely injured seedling maize 
in a vlei in the Hartley distric^t during early December. 
Poison-baiting was carried out on several farms against snout 
beetles in maize lands. White grubs, the larvae of the chafer 
beetle, Eulepida mashona^ Arrow, caused some damage to the 
roots of large plants during April and May in the Salisbury 
district. Caterpillar of the Maize Ear Worm, Cirphts loreyi, 
Dup., caused some damage to plants at the time of cobbing 
during March in the Gwelo district. 

3. Pests of Growing Tobacco. — Root Gallworn {II eterodera 
rnarioni, Goodey) continues to be a serious pest of tobacco both 
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in seed-beds and in the field. An officer of the Tobacco 
Besearch Station at Trelawney is at present engaged in inves- 
tigating problems of the control and eradication of this pest. 
No serious outbreaks of the Tobacco White-Fly {Beviisia 
rhodesiaensisy Corb.) were reported during the year, the few 
small occurrences being of a purely local nature. 

Tobacco Aphis or Green Fly {Myzus (Aphis) persicaCy 
Sulz.) increased alarmingly on some farms during January in 
the Makoni district. The origin of the outbreak could not be 
traced and no explanation for the rapid increase of this pest 
can be given. It is believed that slighily infested seed-beds 
were the sources. This pest is regarded as a serious menace 
to the tobacco industry in view of the discovery that it is a 
vector of the virus disease. Tobacco Rosette. As a tentative 
measure, growers were advised to include nicotine extract in 
the seed-bed sprays, although it was recognised tliat thorough 
spraying of closely growing seedlings is a rather difficult 
operation; if carried out, thoroughness is necessary if Ihe 
spray is to be effective. 

Two species of ants, Pheidole Jienytneiy For., race 
micrartife.Xy For., and Tetrarnorium setuliferumy Em., (*arried 
off seed from tobacco seed-beds during October and November 
in Lomagundi and Salisbury districts. 

{a) Other Fests of Tobacco. — Sand c^rickets (Bruch ytrypes 
membranaceus, Dr.) caused some damage to plants in the 
fields in December in the Salisbury district. Leaf-miner 
(Plithoriinmi opercvlellay Zell.) and stem-borer (P. heliopUy 
Lw.) were present as minor pests in several districts, but in 
one locality near Salisbury a report of extensive damage in 
mid-December was received. White grubs (Evlepida washonUy 
Arrow) and wirew^orms (Trachynoius sp. and Psainmodes sp.) 
attacked the roots of newly transplanted tobacco in the Salis- 
bury South area. A small beetle, Analeurops sp., caused 
much injury to the leaves of plants in seed-beds in November 
in the Marandellas district. No serious outbreaks of cutworms 
(Euxoa segetumy Schiff.) were reported during the year. 

4. Fests of XiSguminous Crops. — The most serious pest of 
sunn hemp (Crotalaria) was the leaf-eating beetle, Kxora 
discoidalis, Jac., which emerged in great numbers with the 
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first heavy rains and attacked the seedlings in early December. 
Large areas in the Salisbury, Marandellas, Mazoe and 
Shamva districts had to be re-sown as a result of mass infesta- 
tion. Crops sown late in December largely escaped injury. 
Cowpeas (Viij'na) and soya beans (Glycine) were defoliated by 
the beetle, (Jothera mntalnli.^, Sahib., in laie December in the 
Salisbury district. Dolichos beans (Dolirhos lablah) in the 
Marandellas and Salisbury districts were heavily infested by 
American bollworms (Heliofhis nrmiyem, oh solct a, 

F.) during March and April. 

5. Pests of Cereal Crops. — Some damage to barley by 
aphids or green fly {To,roptera yraminum , Ilond.) during June 
was reported from the Fmtali disirict. (Irasshoppers 
damaged wheat during July in the Mazoe distric t. 

6. Pests of Cotton Generally speaking, the cotton mop 

throughout the Colony has suffered only com])aratively mild 
attacks of insects, and the result vas vseen in tlie high proror- 
tion of clean white (otton passing through the J3indura 
(linnery. 

Jassid (K tn yoasca fcH Jac.) at the Gatooma llesearch 
Station was noted as damaging Bancroft and the less resistant 
(less hairyj strains of TT.4 in proportion to their lack of 
resistance. Aphis (A. //o.w/////, Glov.) was troublesome during 
the drought period in February and March. Infestation of 
cotton by American Boll worm (I/eliotliis anniyera^ Hubn.) 
was less than in many previous years. American Bollworm 
is the most imjjortant j)est of cotton, and for this reason it is 
being cdosely studied at Gatooma. Experiments with trap 
crops such a Dolichos, Poona hihia, gram and other plants 
which may attract egg-laying moths away from cotton are 
being carried out. Moths oviposited markely on month-old 
cotton plants in January, and slightly on young plants in 
February and March. The peak of egg-laying was reached in 
April. The policy of prohibiting ratooning was shown to be 
highly beneficial. Cotton Stainers (Dijsdcrcus spp.) did slight 
injury to the crop throughout the Colony, possibly as a result 
of the prohibition of ratooning. Experiments in trapping 
stainers by means of cotton seed traps have been carried out. 
There appears to lie a small advantage gained from trapping 
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adults early in the season, but marked results were obtained 
in trapping nymphs. 

The above notes have been abstracied from a report kindly 
provided by Major G. S. Cameron, Cotton Speeialist. 

7. Pests ol Oitrus. — The outstanding feature of the year 
was the extremely mild infevstation of American liollwT)rm 
{Heliothis armigera, Hubn.). It is possible that this mild 
infestation may be attributed to the unusually varm condi- 
tions experienced during the early part of the winter whicdx 
caused a proportion of the over- wintering pupae 1o develop 
much earlier than usual. The Citrus Aphis (^4. tavaresi^ 
del G.) and the Citrus Thri])s (Sri rfoth rips aunwHi, Faure) 
were of little importanc^e, and the usual coniral measures, /.c., 
spraying with lime sulphur and nicotine, were satisfaclory. 
It should be noted that infestation of citrus fruits by tin* False 
Codling Moth (Argyroploce Ivuvotrela^ Meyr.) was heavier 
than in former years. At present this moth is a minor pest, 
but it is one which will need to be kept under close obsiu va- 
tion. At the Premier Estate, near Umtali, during last 
October and early November, the citrus trees, especially graj)e 
fruit trees, were damaged by several large swarms of lied 
Locusts. 

The above notes were kindly supplied by Dr. W. J. Hall, 
Director of the Citrus Experiment Station, Mazoe. 

8. Pests ol Fruit other than Citrus Some damage to the 

foliage and blosvsoni of apple trees by chafer beetles, i\(1t)rctys 
tessulatus, Bunn., and Anowala e.viiiahs, P(i*., was reported 
from the Salisbury and Marandellas distri(‘ts in October and 
November Two species of termites or White Ants, Anrisiro- 
termes crucifer, Sjost., and T^ermes pan peraiis, Silv., were 
reported injuring the bark and roots of newly-planted 
deciduous fruit trees in July near Salivsbiiry. (caterpillars of 
tbe moth, Farasa lat/istriga. Walk., defoliated plum trees 
during June and July in the Marandellas district. The cater- 
pillars were heavily ])arasitized by an Ichneumon, OveilelUi, 
sp., and a Chrysid wasp, Pentachrgsis homhycidu, Mocs. A 
further spread of the Mango Scale, Aulacaspis cinnarnojni, 
Newst., was observed in the city of Salisbury. The fruit fly, 
Ceratif/is capiiata, Wied., was a minor pest of peaches in 
November in Salisbury. 
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9. Pests of Vegetables and Garden Plants. — Bagrada bug 
{li, hilartSy Bunn.) was not iimcli in evidenre as a pest during 
the year. In the Inyanga and Gwelo districts during July 
and October some damage to cruciferous crops by the 
diamon(l-l)a(*k moth (Plutella tnaculipetnuHy Curt.) was 
reported. Sweet peas were aitacked by the p(‘a aphid {Macro- 
siphon pisi, Kalt.) in May and dune in Salisbury. Tomato 
plants were injured by a mite, Kriophijes sp., in October in 
Salisbury. Caterj)illars of the moth Ihacharoa hi.sfipniera, 
Butl., injured the leaves of Barberton Daisy in April in the 
Salisbury district. Globe Artichokes were severely attacked 
by an aphid, Marrosi plton compositae , Theo., during January 
in Salisbury. 

Damage to the flowers of aloes by a weevil, Jharhyceru^ 
infersfitahs, Ber., was reported from the Mazoe district. 
Clarkia plants vere attacked by a root-infesting Coccid, 
Maryarodes^ sp., in August in Salisbury, liliaceous and 
Amaryllidaceous plants were damaged by the weevil Brachy- 
ceriiH conycsfus, Gerst., in Octob(*r, Novemlh'r and December 
in the Salisbury district. 

10. Pests of Stored Products. — {a^ Tobacco. — Owing to the 
generally accejded tiecessity for cleaiiliiu'ss in farm sheds and 
in warehousi‘s, now rot^ognised as a result of the educational 
propaganda of this Division, the satisfactory position as 
regards the Stored Tobacco Worm, Kpheslia elvfeUa, TIubn., 
and the Tobacco Beetle, Lasioderma serricorne, F,, has been 
maintained. Jvocal outbreaks of the Tobacco Beetle on some 
farms have been tra(‘ed to (he practice of keeping even a small 
stock of tobac(‘o after the cessation of the tobacco sales. 

'rhis insect has be(‘n found breeding in tire cured toba(‘co, 
which is believed normally to resist insect attack owing to 
the deposits made on the leaf during the curing process. 
Samples of the infested tobacco examined were, however, not 
typical of fire cured leaf and are believed to have been insuffi- 
ciently exposed to the curing process. 

(b) Maize . — The subnormal infestation of maize grain by 
the Maize Weevil, Calandra oryzae, L., towards the end of 
last year was reflected in a subnormal field infestation this 
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year when a field survey was made during May. Cleanliness 
in farm stores, the use of tanks or silos for grain storage, and 
the proper and early disposal of shelling dumps are being 
urged. 

Experiments in the modification of storage practice have 
not progressed satisfactorily during the year owing to the 
difficulty of obtaining the use of a suitably situated stack for 
a sufficiently lengthy period. 

11. Miflcellaneous Insect Beoords. — The following insec'ts 
and their host plants are worthy of record. Some of the 
records are the result of observations made during the year, 
and others are records held over from previous years pending 
authentic identification of the insects concerned : — 

(1) The beetle, Exora kohlschutteri, Wse. (Galerucidae) 
which defoliates the seeling leaves of sunn hemp 
[Crotalaria jxin cea ) . 

(2) The weevil, Apimi ajtphalfinmn , Boh., which breeds 
in the seed pods of Indigofera einargineUa, Steud. 

(3) The beetle, Ttygaenodes capensis, Jord., (Anthribidae) 
which emerges from the seed of Jinrkea africana, 
Hook., in July. 

(4) The fhoth, Aphomia pinielodes, Meyr., (Pyralidae) 
whose caterpillars infest the seed pods of Cassia 
ahhreviata, Oliv., and mature during May. 

(5) The grasshoppers, Catantops melanosticttis ^ Sch., 

(Acridiidae) which injures the leaves of tobacco in 
December. 

(6) The beetle, Bvuchxis albosparsus, Fhs., which is found 
in the seed pods of Acacia sp. in December. 

(7) The beetle, Bruchus ohscurus, Fhs., which breeds in 
the seeds of Indigofera arrecta^ Hochst. 

12. The Insect Collection. — The following numbers of 
identifications of insects were made during the year by the 
institutions named: — 

The Imperial Institute of Entomology, London: 128; 

The British Museum (Nat. Hist.), London; 14: 
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The TTniversity Miiseiiit), Oxford: 2d; 

Zoolo^isrhe Sammlung, Munich : 22 ; 

The Americ'.an Museum of Natural History, New 
York: 30; 

The South African Museum, ('ape Town: 16; 

The South African Institute for Medical llesearch, 
J oh a 11 nesburg , 7 ; 

The Department of Agriculture and Forestry, Pretoria: 
5: 

The National Museum of Southern Ilhodesia, Bula- 
wayo: 35. 

More than two hundred species of insects were sent for 
identification to specialists in Africa and overseas during the 
year. 

A large nunib(*r of insects, including the types or para- 
tyjies of some species new^ to science, were presented to tlie 
British Museum (Nat. Hist.); Museum d’Histoire Naturelle, 
Paris; the Egyptian ITriiverstiy, Cairo; the American Museum 
of Natural History; the National Musueni, Bulawayo; and 
to seA’^eral vscientific workers in Europe and America. During 
the year a large collection of ants (Forinicidae) and spider- 
hunting wasjis (l^oinpilidae) were donated by the Director of 
the National Museum of Southern Rhodesia. Capt. R. H. R. 
Stevenson kindly prevsented a collection of Chrysomelid 
beetles. 

Progress has been made in transferring and arranging 
part of the collection in cabinets. This work has been going 
on for some years, and it is hoped that all the collection wall 
be suitably preserved in the near future. 

MEDICAL AND VETERINARY. 

Tsetse Fly Operations. — In my re])ort for 1937 the imme- 
diate objectives of the present policy as laid down by Coveru- 
ment were outlined and some progress along these lines has 
been made during the year. The objectives were as follows : — 

(a) In the northern districts to drive the fiy below^ the 
estiarpment and to reclaim the TTrungwe Native Reserve. 
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(b) In the Hartley, Sebungwe and south-western portion 
of the Lomagundi district to drive the fly back to a line 
running roughly from the south-western beacon of the 
IJrungwe Native Reserve to a point north of Gokwe. 

(c) In the Wankie, Bubi and Sebungwe districts, to drive 
the fly some twenty miles north of the Shangani River, 
Eventually these operations will be extended slowly in this 
area to a line running from Tshete on the Zambesi River to 
the south-western beacon of the Urungwe Native Reserve, 
that is, to about latitude 17° 15' north. 

During the year a de(‘ision was made to extend the 
operations below the escarpment in the Darwin distri(*t into 
the Zambesi Valley in an attempt to clear the distiitt of 
tsetse. This attempt can only be partially succc^ssful as tsetse, 
Glossma morsitans, is present in Portuguese East Afri(‘a on 
the M’kumvura River and, therefore, the northern portion of 
the district will always be subject, to incursions of fly. Never- 
theless, it may be possible to eradi(‘ate tsetse from the Mzara- 
bani Native Reserve. The (^hiswiti Reserve is now (considered 
free from fly. 

The extension of the operations has ne(‘essitated moving 
forward two main camps, redistributing the native hunters 
and the construction of ii(‘w roads or the opening up of old 
roads. Little ground has been recovered from tsetse during 
the year, as it will take some two or three years before the 
results of these thrusts forward become manifest. On the 
other hand, no ground has been lovst, and the ground recovered 
in previous years has been consolidated and further protected 
as w^e have advanced. 

The reserve supply of Martini ammunition became dan- 
gerously low during the year and, in consequence, the number 
of native hunters had to be reduced considerably. New* 
supplies have now been received and it has been possible to 
intensify the operations where necessary. 

The presence of unbridged and at times unfordable rivers 
is now making the control of the operations in these advanced 
areas very difficult during the rains, and as the front line is 
pushed forward, these conditions make the cost of getting 
supplies to the base camps correspondingly greater. Road 
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coiisiruotion and iDainteiianre now (tonsiiiute a heavy iiem 
of expense, which will tend to increase in the future. Eoads 
are essential, however, in the opening- up of the country and 
in facilitating prosjjecting in areas which are at present little 
known and remote from civilisation. 

Animal tryj)anosomiasis is now rarely encountered as a 
result of Ihe Isc^ti^e fly being driven back from settled European 
areas and because of the greater control which is being exer- 
civsed over the distribution of native-owned cattle. Apart from 
the fairly heavy losscrt on the Eastern Border, where about 
61) cases occurred, only five cases were recorded, all from the 
Urungwe sub-district. In the Doma area there are now some 
1,800 head of native (‘attle lunning in country formerly 
infested vith tsetse, and up to the ])r(‘sent no cases of tryjmno- 
somiasis have been recorded. No cases of human trypanoso- 
miasis occurred during the year. 

Continued reports are being rcMcived of the increase of 
game behind the line of hunters. In this connection it is not 
generally realised that the destruction of elepliaut, rhinoceros, 
hi])j)opotamus and giratfe by our European and nati\e hunters 
is prohibited in the area (‘overed by these game elimination 
operations, and it is a pleasure to record that the native 
hunters observe the law strictly, prol)ably much more so than 
would Europeans in the same circumstance's. In the Darwin 
district several of the hunters have been treed for long periods 
by infuriated rhinoceros, but none has been shot either in self- 
defence or for any other reason. In the (latooma district one 
elephant was shot in vself-defence after a pair of cows made 
repeated attempts to trample the frail hut in which two 
hunters were sleeping. Tlus vself-iestraint is most commend- 
able. Convictions were obtained against two Europeans for 
the illegal shooting of two rhinoceros. 

During the last few years the small uninfest(*d area on 
the Zambesi River opposite Feira became infested with fly 
and the few remaining native cattle have died. This spread 
is a continuation of the movement which has been going on 
ever since the rinderpest epizootic in 1806 when the fly belts 
in Southern Rhodesia contracted to very small and isolated 
areas. It has no connection with shooting operations carried 
out by Government, as there are no hunting natives below’ the 
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escarpment in this area. At this point the fly has spread into 
Portuguese East Africa and the Portuguese authorities have 
suggested, in a recent publication, that the invasion is due 
to our operations against game. We are convinced, however, 
that this spread is unconnected with our operations. 

The position on the Eastern Border in the Melsetter 
district still causes anxiety, and an aerial survey of that 
portion of the border threatened with invasion by 6r. morsitans 
was commenced during the year. The photography has not 
yet been completed, Glossina pallidipes and possibly G, brevi-- 
fjalpis, both of which have been found on the Rhodesian side 
of the border during the year, have caused fairly severe losses 
of stock on a few farms close to the border, and two cases 
occurred some distance from the border. 

The traffic cleansing chamber on Walker’s Road, in the 
Wankie district, was closed down during the year, being no 
longer necessary. 

A portion of the game fences in the Gatooma district wei'e 
sold during the year, but as the cost of taking down the wire 
and transporting it to a central camp was greater than the 
money obtained at the sale, a distinct problem has arisen as 
to the best method of ultimately disposing of the game fences 
in the Hartley and Lomagundi districts, which are now no 
longer required. 

SHORT SURVEY OF THE OPERATIONS BY 
DISTRICTS. 

1. Darwin. — The position in this area is considered to be 
very satisfactory. An increasing number of cattle is being 
placed in the Kandeya Native Reserve, and up to the present 
mo cases of trypanosomiasis have been reported. The opera- 
tions were extended below the escarpment in June, and already 
there is evidence that the heavy concentration of tsetse at the 
foot of the escarpment is breaking up and the game is 
imigrating further afield across the TJmsengedsi River. As far 
ms can be ascertained, the Chiswiti Native Reserve is now free 
from fly. The presence of rhinoceros and elephant is troubler 
^ SjSme, and may delay the attainment of our objective, but 
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none of these animals luis been shot. Owing to the fact that 
much of this area is very sparsely populated, some difficulty 
has been experienced in jmsting the native hunters, but the 
position in this respect is improving. 

2. Sipolilo. — No (^ases of trypanosomiasis have occurred 
and no tsetse have been seen south of fhe escarpment during 
the year. Some derelict farms have been reocauipied along the 
Hunyani Biver where, in former years, heavy losses of stock 
have occurred. The general position is satisfactory. 

3. Lomagundi (Doma). — There are now about 1,800 head 
of cattle between the game fences, and there have been no 
cases of trypanosomiasis since the natives were permitted to 
take their cattle back into the area. A native whose rifle had 
been taken away brought in two tsetse stated to have been 
caught between the fences, but repeated search failed to reveal 
any more. It is suspected the native was trying to get his 
rifle back, an action readily understood, as the possession of 
a rifle is a definite monetary asset, and gives social prestige. 
With the exception of these two flies, none has been seen 
south of the escarpment during the year. A f(‘w natives living 
north of the northern fence on the Ilakutu River are so 
satisfied that no fly exists south of the escarpment that they 
have asked to be allowed to take their cattle into the area. 
It should be mentioned that this area is one of the old residual 
‘‘foci” of fly which persisted after the rinderpest epizootic 
in 1896, and it is improbable that cattle ever lived in the area 
in the past. 

4. Urungwe. Tsetse has again descreavsed in the northern 

portion of the area, this improvement being reflected in the 
decrease in fly caught at Vuti cleansing chamber and the 
total absence of fly at Manyangau chamber since March. On 
the western side oi* the area an occasional long-ranging fly has 
been caught several miles from the edge of the known p<^r- 
manent fly belt. A few cases of trypanosomiasis have been 
diagnosed by blood films (five), but in general the position 
has slightly improved, and is regarded as quite satisfactory. 

Motor trafiic on the main north road to Chirundu has 
been heavy, but game is scarce, and practically no fly exists 
in the vicinity of the road. Remote from the road fly is fairly 
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dense, particularly around pans containing permanent or 
senii^permanent water, and immediately below the escarpment 
where water always occurs. 

5. Lomagundi, S.W. — With the exception of two fly caught 
in January near the Susuje River, no tsetse has been taken 
north of the TTmfuli River, or on the east bank of the Sanyati 
River above the junction of the Piriwiri River during the 
year. On the west bank of the XJmniati there appears to be 
no fly between the Copper King Mine and the Mongololo 
River. Occasional fly are seen near the Emerald Mine, and 
fairly dense fly are enc(mntered further up stream above the 
Emerald drift. 

The main camp has been moved thirty miles west to the 
Copper Queen drift on the Sanyati River, and the area of 
operations extended to the west bank of the river. 

The area lying east of the Fmfuli and Sanyati Rivers in 
this section may now be considered free from fly. 

6. Oatooma. — Tsetse still persist close to the IJmniati 
River on the eastern bank from a point five miles north of the 
Rhino Mine to a little below’ the Ifyhondi River, but it has 
been reduced in density during the year. On the Nyhondi a 
small local focus of fairly dense fly still exists in the presence 
of a herd of elephant. West of the Umniati there are some 
dense patches of fly near the Ongw^e River, but these now’ are 
breaking up. The main camp has been moved fifty miles 
further west to the TTmniati River about five miles down 
stream from Gow’e. With the exception of two flies caught 
near Kamongo Hill outside the fen(*ed area, the old shooting 
area has remained free from fly. A vsmall herd of cattle w’hioh 
was taken to Gambeza during the year has remained in good 
condition, with the result that more natives have asked 
permission to take cattle into the fenced area. Shortage of 
surface water will prevent the development of the area now' 
cleared of tsetse and otherwise suitable for native settlement. 
Little maintenance work has been carried out on the game 
fences, which ai'e now left wrell behind the area of operations. 

7. 0waai-Sliai^^aiii Area. — The area between the Gwaai 
and Shangani Rivers has remained free of tsetse during the 
year. All shooting by native hunters has been stopped sotitb 
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of the Sliaiigaui liiver and the line of operations pushed 
forward north of the Mkulu-Gusii Forest belt, as far as Pashu 
Native Reserve. The main line of hunters is now established 
on the Mzola River. 

No fly has been taken on the Kami River and only an 
occasional fly on the Mzola River, from which source an 
occasional fly — three in all — has been caught near the new 
Changwe coal mine on the Bira River close to Lubimbe Vlei. 
One stray tsetse was taken on the headwaters of the Tshon- 
gokwe Riv(*r some thirty miles from its junction with the 
Shangani River. No fly has been caught on the Shangani 
River during the year. 

Walker's Road to the Zambesi River appears to be free 
from tsetse, and, in con sequence, the (leausing chamber was 
(dosed down in M ay. The fly-belt for long associated with 
the Owaai and Shangani Rivers has now‘ disap])eared and 
game is being allowed to increase unmolested between these 
t>\o rivers. 

No cases of animal trypanosomiasis have occurred on the 
Gwaai River Scdtlemenl farms, or on the native settlement in 
the Mabare Yalley during the year.* 

The main camp is now well behind the line of operations 
and will have to be m(3ved forward next year. Unfortunately, 
during long periods when the Shangani River is in flood, it 
is impossible to get through supplies, or to communicate by 
means of native runners. YTith the co-operation of the Native 
(kmimissioner, Gokwe, a portion of the old road from 
Biilavayo to Kariyangwe was re-opened, as it is expected that 
the next main camp will be built near Kariyangwe, 

H. Melsetter Border. — Although the border clearing was 
widened during the previous year, a number of cases of 
animal trypanosomiasis occurred on a few farms in the vicinity 
of Mount Selinda, These farms are all connected with the 
Inyamadzi and Cheredza Rivers and their tributaries. The 
dominant forest types are Brarhi/steijia and Uapaca, though 
thicket occurs close to the rivers. A special effort was made 

♦About twenty cases involving thirteen deaths have since been reported 
from the Mabare Valley. 
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to discover tsetse on the Bhodeaian side of the border, result- 
ing in the discovery of eleven flies, comprising seven G, palU- 
dipes and four G* brevipalpis. A Harris fly trap was used to 
attract the flies, but the majority were caught off man. It is 
not known whether these species are permanently resident and 
breeding in the Colony, but from the distribution of the 
catches it is becoming clear that the Inyamadzi River Valley 
forms the main route along which the flies enter the Colony 
at this part of the border. 

"With the consent of the Portuguese authorities a visit of 
inspection was made in Portuguese East Africa, and the 
presence of G. morsitans in some numbers about six miles 
from the border was confirmed and occasional flies found much 
closer to the border. In connection with this threatened 
invasion of G. morsitans, an aerial survey of a portion of the 
southern Melsetter border was authorised and was carried out 
by the Rhodesian Air Unit, the groxind control being done by 
this Branch. From the photographs a large-scale topogra- 
phical map will be prepared and used as a base for an 
ecological map which will be prepared by the Conservator of 
Forests to vshow the distribution of forest types along the 
border. The final map will probably not be completed before 
the next dry season. For permission to fly over Portuguese 
territory grateful acknowledgement is made to the Portuguese 
authorities at Beira. 

As in previous years, the border clearing w^as maintained 
by the slashing back of all re-growdh, and a veiy good burn 
burn was obtained at the end of September, The clearing was 
widened on the farms “Baysw^ater,^^ ‘‘Pen dragon,'^ “Gram- 
pians^* and “Farfell,’’ particular attention being paid to the 
Inyamadzi River Valley. 

Traffic Control. — As previously mentioned, the traffic 
cleansing chamber on Walker*s Road was closed down in 
April, reconnaissance surveys having shown that the road is 
practically free of tsetse between the Shangani River and the 
Zambesi. The road is in very bad condition and, conse- 
quently, has not been used beyond the Shangani River for 
many years, except by pedestrians. A certain amount of 
tmffie developed to a coal mine which was opened up on the 
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Bira River north of the Shangani. Three flies were caught 
in the vicinity of the mine during the year, but as the chamber 
is at least 14 miles from the mine, it was not considered neces- 
sary to re-open the chamber. 

In the Urungwe district there was a considerable increase 
in the number of motor cars, and a slight decrease in pedes- 
trian traffic using tlie road to Chirundu (Otto Beit Bridge). 
A slight deiTease in the total number of flies taken off traffic 
was recorded. No flies have been taken at Manyangau 
chamber since April, and this chamber will be closed down 
early in the coming year if the satisfactory position is njain- 
tained. The improvement on the main road is entirely due 
to motor traffic, and to the ])resence of large road gangs wffiich 
have driven game aw’ay from the road. The improvement at 
Manyangau is due to the exteiition of the operations to protect 
the new^ mica fields north of the Mkwichi River. 

In the Barwun district there is practically no change on 
the Nyamarapara Path, and none w^as expected, as the 
operations w’ere not extended below the escarpment until 
June. No flies have been caught at the Ka])anda Path leading 
into the Chiswuti Native Reserve, and this chamber w’ill be 
moved further w^est early in the coming year to deal with 
traffic from the Mzarabani Reseri’e. 

The details of traffic dealt with are as follows : — 

1. Miami-Zambesi Road — (a) Vuti Chamber motor 
cars bringing 75 flies (37 male, 38 female), 3,365 pedestrians 
and 225 cyclists in 1 ,042 parties bringing 87 flies (51 male, 
36 female). Total 162 flies (88 male, 74 female). 

Compared w4th 1932 (106); 1933 (94); 1934 (178); 1935 
(454); 1936 (519); 1937 (241). 

(5) Manyangau Chamber. — 3,823 pedestrians and 262 
cyclists in 1,()32 parties bringing 6 flies (3 male, 3 female). 

Compared with 1935 (296); 1936 (401); 1937 (88). 

2. Walker’s Road. — 7 motor cars and 277 pedestrians in 
132 parties bringing no flies. 

This chamber was closed dowTi in May, the last fly being 
caught off a car in May, 1935, and off a pedestrian in 
December, 1935. 
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3. Darwin* — (a) Nyamara'para Path, — 2,011 pedestrians 
and 84 cyclists in 528 parties bringing 38 flies (26 male, 12 
female). 

Compared with 1932 (112); 1933 (97); 1984 (85); 1935 
(161); 1936 (403); 1937 (40). 

(b) Kapanda Path, — 2,415 pedestrians and 125 cyclists 
in 744 parties bringing no flies. 

Compared with 1936 (six months 15); 1937 (3). 

Taetse Fly Eesearch. — Laboratory research on the physio- 
logy and behaviour of G, morsitans^ which was commenced in 
1936, was suspended in July, and a field research station 
opened at Chipatani in the XJrungwe sub-district. The station 
was equipped with several sets of meteorological instruments 
for the standard Stephenson screen and also with a number 
of self-recording thermohydrographs. Daily meteorological 
records were taken at selected sites in different types of bush 
and at various altitudes, the lowest being on the Zambesi 
River at the western end of the Kariba Gorge at approxi- 
mately 1,500 feet. Some interesting observations have been 
recorded on a number of problems, e,g,, fluctuating fly 
densities, seasonal distribution and nourishment of the fly, 
attraction to man and a moving vehicle, the presence of game, 
and the association of game with fly. This station was closed 
down in December. 

The number of tsetse fly puparia collected at Chipatani 
during the year was 10,488 (January to June), and 2,880 flie«- 
were bred out at Salisbury for experimental work. 

The results obtained from the laboratory work are being 
published in a paper which is in the press. The field investi- 
gations wdll be dealt w ith in a later report, 

Trypauoiomiaais Committee. — All meetings of the Trypa- 
nosomiasis Committee were attended, the chief matters under 
discussion being (1) the threatened invasion of the Melsetter 
district by (?. morsitans, and (2) the question of the adoption 
ar long-range policy for the ultimate eradication of tsetse 
Irum the main morntans belt in the north. 




RErORT OF THE DIVISION OF ENTOMOLOGY. 


615 


The late Mr. C. F. M. Swynnerton, C.M.G., attended one 
of the meetings and outlined the work in progress in 
Tanganyika. 

I should like to place on record here the deep loss that 
science, particularly those workers on the tsetse fly problem, 
has suffered by the tragic death of one who was an outstand- 
ing authority, not only on tsetse but on many other matters 
relating to the flora and fauna of Africa. 

During the year the Secretary of the Committee, Mr. 
L. E. W. Bevan, M.It.C.V.S., retired, and now the Com- 
mittee a))pears to be in imminent danger of dying from inani- 
tion. The library of reprints formed by Mr. Bevan for the 
Trypanosomiasis Bureau is not available for (jonsultation. 

Flies of Medical and Veterinary Interest The Screwworm 

Fly (('Itrjisonn/ia bezzimia^ Vill.) continues to be a serious 
j)est of cal tie in many localities. Several cases of myiasis in 
man due to skin -maggots {Corchjlohia (wihroyo'phaga, 
Blanch.) were reported during the wet season. A species of 
midge, Simvilvm lepldurn, De M., was found breeding in 
large numbers in streams on the Vumba Mountains, near 
Umtali, in March. The study of the biology of some common 
flies which breed in cattle dung, stools and decomposing 
animal matter has been continued. 

Tick Survey. — The Spinose Ear-tick (Ornithodorus 
vieyniniy Dugea) was found in the Salisbury district in May 
infesting the ears of cattle and sheep. The ticks, Amblyomina 
inarmoreum, Koch, and /I. 7mttaUi, Donitz, were found on 
tortoises in the Makoni and Bulalima-Mangwe districts during 
August and September. 

Bed Bugs {Cimea- lectvlarhm, L.). — Experiments in the 
control of bed bugs in native quarters have been continued. 
The control consists of restricting the bugs to the lower parts 
of the rooms by means of barriers and shelter^, and in killing 
them regularly by means of a blow lamp at the barrier. 

ADMINISTRATION. 

Tobacco Pest Suppression Act, 1933. — Fnder Part I. of the 
Act, which applies to stored tobacco, the Tobacco Beetle 
Lmioderma serricorne, F., was found in two central ware- 
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houses and four farm warehouses. The Stored Tobacco Worm, 
Ephestia elutella, Hubn., was suspected to be present in one 
central and one farm warehouse. All cases of infestation by 
stored tobacco pests were traced to the objectional, but 
occasionally necessary, practice of retaining tobacco in the 
premises or to the failure to destroy waste tobacco. This 
practice is, unfortunately, becoming more common, and will 
constitute a serious menace unless the growers adopt the 
storage methods advised by the Department. 

Under Part II. of the Act, applying to growing tobacco, 
the Tobacco Whitefly, Beviisin rhodesiaensis, Corb., was 
found together with leaf curl on eight farms. The disease 
infested plants were destroyed by the owners. Tobacco 
re-gro^^'ths were very numerous on sixteen farms. Five farms 
were re-inspected by members of the British South Africa 
Police to confirm that destruction of field refuse had been 
carried out. It is proposed to enter into closer co-operation 
with the Police in order that greater attention can be given 
to the question of re-growth during future spring months, as 
it is impracticable for the inspector to visit all growers during 
these periods. 

The Tobacco Aphis, Myzus {Aphis) pcrsicae, Sulz., was 
prevalent in the Loinagundi district. Localised outbreaks 
were also serious elsewhere, particularly in the Makoni and 
Umtali districts. This insect has been found to be the vector 
of the newly discovered virus disease, Tobacco Eosette, which 
constitutes a serious threat to the tobacco growing industry. 
The Tobacco Eesearch Board had notified its intention of 
carrying out investigations at Trelawmey in connection with 
Tobacco Aphis. After discussion with the Ehodesia Tobacco 
Association it was decided to include Tobacco Eosette as a 
pest under the Act. The disease has now been included and 
the Department given the authority to apply any reasonable 
control measures which may be found necessary. 

Humber of Ucenc^ Xeeued and Xaepeetions Made. 

1938. 1937. 

Licences 666 683 

Inspections 566 860 
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The figures for inspections do not include those made by 
the Police. The whole-time Inspecior was on sick leave for 
a month, but twelve months’ working at the average rate per- 
formed during the eleven months of inspection would not have 
resulted in the inspection of all premises. 

Importation of Plants Eegulations Ordinance, 1904. — Regula- 
tions w’ere published during the year under the Ordinance 
authorising the rejection of all (consignments of fruit showing 
more than 5% infestation with Codling Moth, Cydia jtomo- 
nelluy L., and the charging of a fee of Jhl. per tray or Is. per 
bushel on all consignments showing less than 5% infestation. 
It is hoped by these measures to prevent the introduction of 
this dangerous pest, which is not known to occur in Southern 
Rhodesia. It is believed that an additional Uenefit will be an 
improvement in the quality of fruit imported. 

The precautionary measures to prevent the entry of Citrus 
Canker from the Fnion of South Africa w^ere withdrawn. 

Plant Regulatory Board. — Four meetings of the Plant 
Regulatory Hoard were held during the year, the subjects 
dealt with included the following; — 

{a) Importation of pest-infested and inferior quality fruit 
from the Union ; 

{b) Citrus Canker regulations; 

(c) Exportation of citrus fruit to Ceylon, wdth reference 
to fruit fly infestation ; 

{d) Certification of imported seed potatoes; 

{e) Distribution of Root GalUvorm in the Colony; and 

(/) Illegal sale of nursery stock. 

Intercepted Pests.— Red Scale [AonidieUa aurantii^ Mask.) 
was found on orange fruits imported from Cape Province. 
Mussel Scale {Lepidosaphes beckiiy Newmi.) and False Purple 
Scale {Chrysomphaltts pinnulifera^ var. diversicolor ^ Green) 
was found on grape fruit imported from Portuguese East 
Africa. A species of scale insect of the genus Saissetia was 
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found on mango fruit imported from Portguese East Africa. 
Some consignments of potatoes imported from the Union were 
infested with Tuber Moth {Phthorimaea operculella, Zell.) 
and eel worm {Heterodera 'tnarioni, Goodey). 


Number of Consignments of Plants, Fruit, etc,, dealt with 
at Ports of Entry, 




im 

1937. 

Salisbury 

.... . 

3,638 

2,834 

Bulawayo 



12,821 

11,221 

Umtali 



1,677 

1,163 

Gwelo 



1,270 

1,027 

Plumtree 



276 

351 

Beitbridge 



— 

— 


19,682 16,586 


Number of Permits for the Introduction of Plants into the 

Colony, 



1938. 

1937. 

Special Permits 

^ . 

272 

262 

Annual Permits 



60 

62 


The increase in the number of Special Permits was due 
to the practice of issuing permits, on request, for the intro- 
duction of bulbs. Such permits are not required by regula- 
tion, but in the past delay has occurred in the exporting 
country owing to the assumption that permits were necessary. 

Bagulatioiui in other Countries aflecting Kxport of Plants 
from Southern Ehodesia. 


Number of Certificates of Cleanliness issued in respect of 
Plants, etc,, for Export, 




1938. 

1937. 

Certificates — 




48 


More certificates were issued in respect of potatoes 
destined for neighbouring countries than for any other class 
of plant. 
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Injurious Substances and Animals Ordinance, 1909. 

Number of Ferrniis Issued for the Importation of Bees^ 
Beeswax and F oundation Comb from Overseas, 

1938. 1937. 

Bees — — 

Foundation Comb - — 

Beeswax ] 3 

The above permits are in respect of importations from 
overseas only. Importations from the Union of South Africa 
are unrestricted, and no records of such are kept by the 
Department . 

Nurseries Ordinance, 1909 : as Amended. 


Number of Nurseries Registered and 1 nspeefed . 



1938. 

1937. 

Registered 

16 

la 

Inspections 

11 

10 


One nursery in the Salisbury district was placed in 
quarantine on account of Ited Scale on citrus trees, and 
Woolly AphiwS on apple trees. 


GENERAL. 

Farms Visited. — h'orty farms were visited and advice given 
on pest control in addition to five hundred and sixty-six 
inspections made under the Toba(‘co Pe.st Suj)j)ression Act, 
1933. 

Lectures and Demonstrations. — A (comprehensive exhibit 
containing some new leatures designed to promote the interest 
of visitors was placed on the Agricultural Show at Salisbury, 
and a talk on insects was given to s(diolars. 

Four lectures on ticks were given to members of the 
British South Africa Police. One lecture on insects was given 
to a school scieiK^e club, and a talk on Cleanliness Aids Insert 
Control was broadiaist to farmervS and otliers. 

PUBLICATIONS. 

The following papers by members of tlie staff were 
published during 1938; — 
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1. ^‘Army Worm/* Anon., Rhod, Agric. Joum,, XX.XV., 
2, pp. 123*125. Salisbury, February, 

2. “How to make Tobacco-Wash on the Farm,** by M. C. 
Mossop, Ihid., XXXV., 2, pp. 130-133 (Bull. 1060). 
Salisbury, February. 

3. “Poison Bait for Young Locust Hoppers,’* Anon., Ibid,, 
XXXV., 2, pp. 134-138 (Bull. 1059). Salisbury, 
February. 

4. “On the Immature Stages of Psilovephala africanay 
Wied. (Therevidae), together with a description of a 
species of Microstylum. Macq. (Asilidae) new to 
Science,” by E. 0. Engel and Alexander Cuthbertson, 
Trans. Rhod. Sci. Assoc., XXXV., Pt. 2, pp. 132-135 
(Illustrated j. 

5. “The Maize Weevil Problem” (Correspondence), by 
M.C. Mossop, Rhod. Agriv. Journ., XXXV., 4, pp. 
253-255. Salisbury, April. 

6. “Notes on Maize Weevil {Calandra orifzne, L.),” by 
M. C. Mossop, Ibid., XXXV., 6, pp. 415-416, Salis- 
bury, June. 

7. “The late Mr. C, F. M. Swynnerton, by 

R.W.J., Ibid., XXXV., 8, pp. 611-616. Salislniry, 
August. 

8. “Annual Report of the Division of Entomology for the 
Year ended 31st December, 1937,” bv R. W. Jack, 
Ibid., XXXV., 8, pp. 652-676 (Bull. 1080). Salisbury, 
August. 

9. “Why Cleanliness Aids Insect Control,” by M. C. 

^ Mossop, The Rhodesia Herald. Salisbury, 17th August, 

p. 32 (Illustrated). 

10. “The Life History of Root Gallworm or Root Knot 
Eelworm,” by M. C. Mossop, Rhod. Agric. Journ., 
XXXV., 9, pp. 720-722 (Bull. 1082). Salisbury, Sep- 
tember (Illustrated), 

11. “The Spraying of Tobacco Seed-beds and Control of 
Rosette Disease,” by J. C. F. Hopkins and M. C. 
Mossop, /hid., XXXV„ 10, 760-764 (Bull. 1086). Salis- 
bury, October (Illustrated). 
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12. “An Experimental Park for Virginia Tobacco, “ by 
M. C. Mossop, Ihi(L, XXXV., 10, pp. 796-799. Salis- 
bury, October. 

L‘}. “On tlui JUology of C taficnlijia tahanifonnis, F. (Sarco- 
phagidae) whi<di breeds in the nests of Sand Wasps 
(Bembex),’* by Alexander Cuthbertson, J,S,Afric, Ent, 
Soc,y 1, pp. 1-8. Pretoria (Illustrated). (In the Press). 

14. “A Short Historical Account of Tsetse in Southern Rho- 
desia,'* by J. K. Cliorley, Eroc. Rhod. Sci, Assoc., 
XXX VI. Salisbury, Ueceiiiber. 

15. “The Breeding Habits and Economic Significance of 
some Muscoidean Flies in Southern Khodesia,*' by 
Alexander Ciithbertson, Ibid,, XXXVI. Salisbury, 
December. 

16. “Biological Notes on some Diptera in Southern Rho- 

desia," by Alexander Cuthbertson, Trans. Rhod. Sci. 
Assoc., XXXVI. Salisbury, December (Illustrated). 

17. Monthly Reports on the Locust l\)sition, by R. W. Jack, 
Rhod. A<;ric. Journ., XXXV., Nos. ]-ll\ Salisbury, 
Jaiiuarv-December. 

18. “Studies in the Physiology and Behaviour of Glo.ssina 
inorsiians, Westw., by R. W. Jack, Mem. Dept. A(]ric. 
S. Rhodesia, No. 1. Salisbury, December (in the Press). 

19. Miscellaneous official articles for the l^ress. Anon. 

Staff. — I regret to record the death from heart trouble in 
July of Mr. J. W. J. Strut hers, who joined the staff as a 
Tsetse Fly Ranger in May, 1927, and who, tor eleven years, 
gave of his best in the difficult and lonely task of (‘ontrolling 
tsetse fly under the very arduous and primitive conditions 
attached to the work. He shirked no job. 

Two Rangers resigned during the year, and one has been 
replaced. 

Acknowledgemeate. — I have pleasure in acknowdedging the 
ready asvsistanc'e and co-operation given by members of other 
Departments and by other Divisions of the Agricultural 
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Department during the year. In particular I wish to mention 
the officers of the Native Affairs Department and members of 
the B.S.A, Police, who bear the brunt of locust work in the 
field, the members of the Air Unit of Southern Rhodesia for 
their work in connection with the aerial survey of the Eastern 
Border, the officers of the Divisions of Forestry and Plant 
Pathology for numerous identifications of plants, and the 
officers of the Division of Chemistry for work in connection 
with Tsetse Fly Research. 

1 wish to thank all members of the staff, who have readily 
and conscientiously carried out their duties during the year. 


Cleanliness Aids Insect Control, 
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Rhodesian Milk Records. 

OFFICIAL EECOBDS. 


Maine of cow 

Bribed 

Milk 
m lbs 

B. Fat 
in iba 


No.of 

days 

Name and address 
of owner 

Matopo Drinkstone 
Missie 111 

23r(l. August, 1931 

Ited Poll 

5,695.00 

1 

217.05 

3.81 

300 

The Ctovernment 
jjixperimental 
Farm, Rhodes 
Matapo Estate 

P/B 19k, Bulawayo 

Matopo Brightwell 

ilaiu 1 

4th January, 1931 

do. 

13.253.40 

512 09 

589 

300 

1 

I 

do. do. 


SEHI-OFFIOIAL BECOBDS. 


Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. X 
B.Fat 


Name and address 
of owner 

Pig 

G, Friesland 

5,025 30 

185.93 

3.70 

300 

Mrs. E. A. Barbour, 

Rhoda 

do 

5,258 50 

184.46 

3.51 

300 

Fairview, Sinoia 

Dawn 

do. 

5,31310 

l%.2o 

5 69 

257 

T Cousins, 0 a k > 
lands, Gwelo 

Gutu 

do. 

5,116.70 

181.18 

354 

300 

P. Freeland. Ling- 

Lon gone 

do. 

5,080 00 

183.43 

3.61 

300 

field, Gwelo 

Vetkop 

Connie II 

do. 

4,671,20 

184 79 

,.96 

300 

do. do. 

do. 

8,241.00 

280.42 

3.40 

300 

W. D. Haywood. 

Cyiute 

do. 

6.811 00 

247.61 

3.64 

300 

Ordoflf Farm, 

l)ecia 

do 

6,610 00 

212 97 

3.27 

300 

Gatooma 

Minnie 

do. 

7,159.00 

218.36 

3 06 

263 

do do. 

Nora II 

do. 

7,637.00 

336 24 

4 40 

290 

do do. 

Sue 

do. 

6,631.00 

266 67 

3.88 

300 

do. do. 

Jenny 

do. 

7,610 40 

231.84 

3.04 

300 

Mrs. M. L. Higgin- 
Hon, “Wendiri.^ 
Msonneddi 

Gwehi Antbloem 

do. 

7.048.50 

228.55 

3 24 

300 

Joyce 

do. 

6,075 20 

208 72 

5 44 

300 

Monica 

do. 

6,194.10 

198.05 

3.20 

300 

do. do. 

Pat 

do. 

7,581.41 

259 50 

3 42 

300 

do. do. 

Phvllis 

do. 

6.825.50 

232.05 

3.40 

300 

do. do. 

Amy 

do 

6,384.00 

192.74 

3.02 

300 

V. A. Lawrence, 

Blossom 

do. 

6,686 50 

230.32 

3.44 

300 

Knockmaroon 

Ellaglen 

do. 

6,228.50 

' 182 05 1 

i 2 92 

291 

Farm, Norton 

Erica 

do. 

6,182.50 

233.25 ! 

[ 3.77 : 

300 

do do. 

No. 12 

do. 

6,721.00 

1 228.60 ; 

, 3.40 i 

300 

Mazoe Citrus Estate, 
P 0., Masoe 

No 145 

P. R. Fries. 

7,339 00 

230 05 

1 311 

' 300 

Messrs. Meikles 

No. 219 

do. 

9.253 00 

298 55 

323 

: 300 

Bros , Leachdale, 

No. 261 

do. 

9.936.00 

307.53 

3.09 

i 298 

Shangani 

No. 25 

G. Friesland 

6,392 00 

202 52 

3.17 

! 300 

do. do. 

No. 103 

do. 

6.3 J 00 

21194 

336 

i 300 

do. do. 

No. 256 

P. B. Pi'ies. 

8,579 00 

282.07 

3.29 

' 300 

do. do. 

Annetta I 

do. 

12,386.50 

398 03 

3 21 

3J0 

W. S. Mitchell, 

AnnettallA. 

do. 

5,915 00 

231.62 

3 91 

500 

Springs Farm, 

Annetta III A. 

do I 

6,038 00 

198 89 

' 3.29 

: 300 

Iron Mine Hill 

Annetta V. 

do. 

8.574 00 

266 64 

j 311 

1 300 

do. do. 

Sheep Run Dainty.., 
Sheep Run Destiny 

do. 

11,521.50 

394 16 

' 5.42 

; 300 

do. do. 

do. 

12,637.50 

44211 

, 350 

500 

do do. 

Sheep Run Dorina... 

do. 

7,051.60 

280.76 

! 3.98 

; 300 

do. do. 

Sheep Run Lady ... 

do. 

11,854 50 

592 89 

1 3.31 

j 300 

do. do. 

Sheep Hun Prudence 

do. 

9,559.50 

353.79 

1 3 78 

1 300 

do. do. 

Annceed 

do. 

8,047.50 

257.84 

' 3.26 

; 300 

do. do. 

Annetta 1 A 

do. 

9,155 00 

268.83 

1 3.13 

1 300 

do. do. 

June 

G. Friesland 

5,156.50 

190.22 

1 3.70 

i 

1 500 
! ; 

Commander E. L, 
Moraut.R N (Ret,), 
Marangwe, 8 by. 
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Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

B.Fat 

No.of 

days 

Name and address 
of owner 

No. 9 

do. 

6,058.00 

186.55 

3.08 

270 

P. B. Morrisby, Sun- 

No. 14 

do. 

6.183.00 

183.45 

2.97 

264 

nyside, Gwelo 

Broom II 

do. 

5,571.40 

188 06 

3.38 

279 

W. F. H, Scutt, 

Adami 

do. 

7.581.80 

227.47 

3.00 

300 

Maple Leaf, 

Ifoodelll 

whinburn Tulip ... 

do. 

8,776.00 

295.09 

3.36 

256 

Noi'ton 

do. 

5,966.20 

210.67 

1 

353 

262 

Major R R. Sharp. 
Whinburn, Red- 
bank. 

Oherie 

do. 

6.437.70 

237.26 

3.69 

300 

W. Bole, Bauhinia, 

Cassie 

do. 

5.435.80 

193.34 

3.56 

300 

Glendale 

No. 96 

do. 

5,953.80 

211.67 

3.56 

300 

A. Stokes, Safago, 
Gwelo 

Betsy 

do. 

5,405.50 

213.82 

3.96 

265 

W. E. Tongue, 

North Lynn. 
Bulawayo 

Messrs. Tredgold 

Bawdsey Pear 

P.B. Red Poll 

6.088.00 

227.89 

3.74 1 

300 

hA 

G. Red Poll 

4.504.00 

224.49 

4.98 I 

300 

Bros , Cressydale, 

*.T.B 

do. 

6,344.50 

282.85 

1 4.46 1 

300 

P.O. Lydiate 


Name of cow 



Chlpaka 

Porky 


No. J^31 


Signora 
Truant 
Daisy 
No. 269 
No. 246 
No. 242 
No. m 
No. 220 
No. 59 
Gower Hill Audrey 
Gower Hill Monicaj 
Leyton 

Gower Hill Rhoda 
Jessie 
Kathleen 
Kitang 
Eubv 
fihamva 
Viola 
Xmas 

Gower Hill Clara . 
Zinnia 

Dolly 

Gower Hill Pandoral 
DucheSs 
Gower Hill 

Amaryllis 
Gower Hill Audrey 
Hayfair ... 

Daf^^ll 


Bwarke 

Naomi 

Grandma 

faplnga 


G. Friesland 
G. Guernsey 


G. Friesland 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
dQ. 
do. 
do. 
do. 
do. 
do. 
do. 

Ayrshire 
G Shorthorn 
G. Friesland 
do. 

G. Shorthorn 
G. Friesland 
do 

0. Devon 
G Red Poll 
G Friesland 
G. Jersey 


G. Friesland 
do. 

G. Jersey 
G. Guernsey 
,0. Red Poll 
|G. Red Poll X 
Friesland 
G. Friesland 
do. 
do. 
do. 


Milk 
in lbs. 

B. Fat 
in lbs. 

Av. X 
B.Fat 

No.of 

days 

5,122.90 

199.66 

390 

300 

5,286.20 

198.81 

3.76 

300 

7,076,70 

238.26 

3 37 

262 

6,927.10 

242 93 

3 51 

300 


180.51 

344 

300 

5.546.38 

207.65 

3 74 

300 

5,857.50 

237.46 

4.05 

300 

g'RT.yHitM 

182.88 

4.00 

300 


217.53 

2 91 

300 

5,858.50 

217 05 

5.71 

282 


184.23 

5.24 

300 

6,631.50 

211.06 

3.18 

300 

8,038.70 

328 75 

4.09 

280 

6,240.40 

283.63 

4.55 

300 

5,450.20 

207.29 

3.80 

300 

6,120.70 

239.58 

3.91 

300 

6,433.80 

238.15 

3.70 

300 

6,092.10 

218.29 

3.58 

300 

5,112.40 

i 188 54 

3 69 

300 

6,467.00 

283.88 

4.39 

300 

5,516.00 

224.44 

4.07 

300 

4,802.10 

197.13 

4.15 

300 

6,195.00 

204.78 

3 31 

270 

4,927.70 

192.72 

3.91 

249 

5,955.90 

251 62 

4 22 

286 

4,173.50 

183.71 

4.40 

300 

5,508.30 

271.28 

4.95 

255 


298.57 

4.97 

283 

5,152.70 

202 50 

3.93 

300 

4.687.90 

213.02 

4.54 

264 

8,925.10 

522.83 

3.62 

300 

6.436.20 

285.17 

4.43 

295 

4,375.20 

261.53 

5.98 

300 

4,497.40 

207 31 

4.61 

298 

4,864.90 

196.61 

4.05 

300 

5,437.80 

209.30 

' 3.85 

300 

7,61060 

299.22 

3.92 

300 

6.391.00 

196.85 

3.08 

300 

6,210.90 

201.87 

3.87 

300 i 

5,486.40 

202.26 

3.68 

300 j 


Name and aildress 
of owner 


J. R. Bedford, 
P<»ltnnore Kstates, 
Marandellas 
A. L. Biekle, P.O 
Box 466, Bulawayo 
Boyd Clark Estate, 
Castle Zonga, 
Inyazura 

Coldstream Dairy, 
Headlands 
do. do, 

do. do, 

do. do. 

do. do. 

Gower Hill Dairy, 
P.O Box 1343, 
Salisbury 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

:. C. 

Harrington. 

Harleigh, Rusape 


iMrs. B, D. Knill. 

P,0. Marandellas 
A. B. Marshall, 
Mimosa, Maran- 
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Name of cow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av. X 
B.Fat 

No of 
days 

Name and address 
of owner 

Putney 

0. Friesland 

4.302.80 

197 92 

4 60 

300 

Red Valley Estate. 

Prudence 

do. 

5.358.60 i 

193 30 

3 68 

300 

l;Ushington. Mar- 
andellas 

Red V alley Estate 
“P" Herd, Lush- 

Pewter (Bertha III) 

do. 

5.148.90 1 

183.85 

3 57 

300 

Chenzira 

do. 

5.870.20 

234.78 

4 00 

287 

inicton, Marandel- 

Red Valley Estate, 

Mary 

do. 

5,51170 

220 83 

4 07 

300 

Lushington, Mar- 
andellas 

A. Stokes, Safaaro. 

No. 182 

do. 

6.27150 

236.47 

377 

300 

Bijfcss No. II. 

do. 

6,717 00 

218.33 

3 25 

; Gwelo 

300 /P. 8. Timms, 

ttnowy 

do. 

5,679 00 

197.20 

3.47 

300 

Chitora, Riisane 

Martin Pam 

do. 

5,403 00 

184 58 

3 42 

300 Union & Rhodesia 

Dirko Celia IT. 

do. 

6,258.50 

215 91 

3 45 

300 

Mininfr & Finance 

Martin Donna I . 

do. 

7.062 50 

204 73 

2.90 

262 

Co. Ijtd., P.0, Box 

Martin Sheilagh . . 

do. 

5,395 00 

180 61 

3.35 

300 

80, Salisbury 

No. 174 Marrow 

Q. Friesland 

4.738.70 

182 33 

3 85 

300 IMrs. E. A Barbour. 

Twinkie 

do 

8.801 30 

286.20 

325 

300 

Fairview, Sinoia 

J. R. Bedford, 

Star 

G Shorthorn 

5.554 40 

201 49 

3 76 

300 

Poltimore, 

Palm Tree Moon- 
beam 

P B, Fries 

6,454 30 

223 51 

3 46 ‘ 

300 

P 0. Mantrwendi. 
Marandellas 

Bluff Hill Dairy, 

1" 0 Box 346, 

Gip 

G. Friesland 

4.680 39 

198.76 

4 25 

300 

Salisbury 

Catherine I 

do. 

6.025 30 

214.28 

356 

300 

Boyd-Clark Estate. 

True Girl IT. 

do. 

5,546.50 

187.17 

3.37 

298 

Castle ZoriRa, 

No 51 

do. 

5,552 00 

193 43 

3.61 

300 

1 n\ aziira 

Coldsteram Dairy, 
Headlands 

No 73 

do 

7.393 00 

280 04 

383 

300 

No 130 

do. 

4,732.00 

184 69 

3 90 

300 

do do. 

No. 213 

do 

6,010 00 

254 95 

3.90 

300 

do do. 

No. 224 

do. 

6,041.00 

215.13 

3.56 

300 

do. do. 

No 287 

do 

6,686 50 

244 72 

3 66 

300 

do do. 

No. 295 

do. 

7,398.50 

26511 

356 

300 

do. do 

Bramble 

do. 

5,412.10 

201 55 

3 72 

266 

T. Cousins, Oak- 

Jade 

do 

8,^73 50 

271 51 

3 32 

266 

lands. Gwelo 

Kerry 

do. 

6,323 90 

' 249.29 

5 94 

275 

do. do. 

Mane 

G Ayr.shire 

5,549 30 

277 90 

5 01 

271 

do. do. 

Marina 

G Frie.sland 

4.509 80 

183 94 

4 08 

238 

do do. 

Rita 

do 

5,924 30 

21124 

; 3 57 

251 

do do. 

Rosebud 

do 

6.749 30 

233 36 

3 46 

300 

do. do 

Sister 

do 

5,542 80 

195 21 

5 52 

228 

do do. 

June 

do. 

7,660 00 

301.71 

3.94 

300 

W. 1). Haywood, 

Rebecca 

do. 

6,475.00 

222 87 

1 3 44 

293 

Ordoff Farm, 

Alice 

do. 

6,698.70 

215 03 

' 5 20 

300 

Gatooma 

Mrs. M L Hipr&in- 

A nifela 

do. 

7,665.60 

244 93 

1 3.20 

300 

son, Wendiri, 

Betsie 

do 

10.754 30 

359.05 

1 2 97 

300 

1 ArSonneddi 

Joy 

do. 

7.646 40 

243 33 

1 318 

300 

; do do. 

Mabel IT 

do 

5,899.30 

19318 

' 3.28 

300 

1 do. do. 

Philippa 

do 

10,065 70 

39130 

’ 3 89 

300 

do. do. 

Myra 11. 

do 

4,995 20 

202 25 

4 05 

276 

E. C. Holmes, Echo 

Nfryue 

do 

4,521.50 

213 65 

4 73 

275 

j Farm, 87. Living- 

Boncella 

do. 

7.845 20 

1 255 03 

: 3 25 

250 

i stone Av., S’bury. 
iMrs E I). Knill, 

Oedzi 

G Lincoln 

5,562.70 

I 268 34 

4.64 

300 

j P O. Marandellas 

Buttercup 

Red 

G, Friesland 

5,433 00 

1 226.06 

1 4.18 

, 347 

1 do do. 

iV- A. Lawreiure, 

Ohimsana 

do. 

6,000 80 

\ 

197 49 

* 3 29 

300 

Knockmaroon, 

Norton 

A. B. Marshall, 

Plasman 

do. 

7,033 90 

255.62 

! 3.35 

300 

Mimosa, Maran- 

Masasa 

do. 

5,397.20 

189.57 

; 3.51 

300 

dellas 

Gamble 

G. Ayrshire 

4,322.50 

209.22 

1 4.61 

296 

M.ir F, H. R. Maun- 

No. 33 

G, Friesland 

7.324.00 

244.99 

1 

3 07 

300 

.sell, Forres, P.O. 
Bromley 

Mazoe Citrus Estate. 

Annetta IT. 

P, B. Pries. 

9,471.00 

320 87 

3.39 

i 300 

1' ()., Mazoe 

W S. Mitchell, 

Annetta III. 

do. 

10,616.50 

368.77 

. 3.38 

I 300 

Springs, Iron Mine 

Dobbio 

G, Friesland 

7,418.00 

218.63 

1 2 95 

j 500 

Hill 

P. B. Morrisby, 
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Natne of oow 

Breed 

Milk 
in Jbs. 

B. Fat 
in lbs. 

B.Fat 

No.of 

days 

Name and address 
of owner 

Hartio 

0. Friesland 

5.988.00 

184.01 

3.07 

300 

Sunnyside, Gwelo 

KiUicent of Tolosa 

do. 

6429.00 

210.58 

5.44 

300 

do, do. 

Prudette 

P. B. Fries. 

6.280.00 

201.98 

5.21 

300 

do. do. 

ViotoHa 

G. Friesland 

6456.00 

181.11 

2.94 

300 

do. do, 

Njranta 

do. 

8.112.80 

264.70 

5.13 

300 

W. F. H. Boutt, 

Bobert 

do. 

7.742,70 

294 10 

5.80 

256 

Maple Leaf, 

Stimoo 

do. 

6,515.70 

216.99 

5.44 

500 

Norton 

Vittoria 

do. 

6,24740 

225.94 

5.62 

500 

do. do. 

Lomans 

do. 

6,756.90 

259.13 

3.84 

300 

do. do. 

Awrio 

No; 89 

do. 

5,881.90 

182.28 

3.10 

500 

W. Sole, Bauhinia, 

' 1 

do. 

1 

7,604.00 

249.29 

3.28 

300 

Glendale 

A. Stokes, Safa^o, 

No. 94 . 

do. 

5,3!5.20 

1 198,61 

5.74 

! 500 

Gwelo 

No. 105 

do. 

6.495,60 

i 227 02 

3.50 

1 500 

do. do. 

No. 125 

do. 

4,874.50 

204.92 

420 

500 

do. do. 

No, 165 

do. 

6,555 90 

216.41 

5.50 

300 

do. do. 

No. € 

do. 

6,215.90 

197.69 

3.18 

500 

do. do. 

Black 

do. 

6421.60 

257.72 

5.88 

1 261 

do. do. 

Sir Nora Buttercup 
of Shanks 

Pediifreo 

Guernsey 

4,473.50 

204.96 

4.58 

227 

do. do. 

No. 2 T.B 

G. Red Poll 

5,981.00 

181.76 

4 57 

300 

Messrs. Tredgold. 

No. 17 T.B. 

do. 

4,344 (K1 

^17 

4.75 

288 

1 Bros., Cressydale 

U 

No. 83 T.B. 

1 

do. 

4,005.50 

180.77 

4.52 

254 

Farm, Lydiato 

I 

do. 

4,440.50 

185.80 

4.18 

288 

1 
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Rhodesia Weather Bureau. 

JUNE, 1939. 


Pressure. ~ Monthly mean pressure was generally about 
1 above normal. 

Temperature. — Mean niaximum temperatures were gene- 
rally very low and minimum temperatures varied from normal 
to low, the average temperature for the month being about 
2'' F. below normal. 


PRECIPITATION. 


Station. 

Beitbridge 
Bin dura 
Bulawayo 
Chipinga . . 

Enkeldoorn . 

Fort Victoria 
(Jwaai Siding 
(jwanda . 

Gwelo.. . . 

Hartley . 

Inyanga . . 

Marandellas 

Miami 

Mount Darwin 
Mount Nuza .. 

Mtoko 

New Year’s Gift 

Nuanetsi 

Plumtree 

Que Que 


Inches. 

Normal. 

No. of Days. 

.06 

.02 

1 

.11 

.06 

2 

.02 

.03 

1 

1.21 

.66 

5 

.11 

.07 

3 

.30 

.09 

3 

Nil 

Nil 

— 

— 

.06 

— 

.16 

.02 

4 

.29 

.01 

6 

.46 

.12 

3 

.66 

.09 

6 

— 

.12 

— 

.08 

.04 

3 

1.75 

2.48 

8 

.13 

.06 

4 

.75 

.41 

6 

.37 

.08 

3 

Nil 

Nil 

— 

.15 

.01 

2 
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Station. 

Rusapi 

Salisbury 

Shabani ^ 

Sinoia 

Sipolilo 

Stapleford 

TJmtali 

Victoria Falls 

Wankie 


Balovala 

Broken Hill 

Fort Roseberry 

Easama 

Easempa 

Livingstone 

Lusaka 

Mankoya 

Mkushi 

Mongu 

Mufulira 

Mmubwa 

Mwinilunga 

Namwala 

Ndola 

Petauke 

Sesbeke 

Solwezi 


Incbas. 

Normal. 

No. of Days. 

1.08 

.29 

4 

.18 

.06 

6 

.10 

.16 

2 

.32 

.02 

2 

.32 

.04 

5 

2.06 

1.21 

7 

.47 

.26 

6 

Nil 

.01 

— 

Nil 

1 

Nil 

— 

Nil 

_ 

— — 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

0.22 

— 

9 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 


.....I.. 



ANNUAL REPORT OF BRANCH OF PLANT PATHOLOGY. 
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Southern Rhodesia Veterinary 
Report. 

JFNE, 1939. 

DISEASES. 

African Coast fever diagnosed on the farm Kiversdale, 
Charter native district. 

T1 BEHCULIN TEST. 

Twenty hulls, 2() cows and 9 heifers were tested on impor- 
tation, two re-a(‘1ors were destroyed and four doubtful 
re-actors have hetui held over for a further te^t. 

.MALLEIX TEST. 

Seventy-five hojses and 24 mules were tested and there 
were jio re-actors. 

LMPCRTATIOXS. 

From United Kingdom : (» hulls. 

From Vniou of South Africa : 18 hulls, 33 cows, 74 horses, 
747 sheep. 

From Bechuanalaud Protectorate : 1 liorse, 239 slaughter 
oxen, 1,114 sheep. 

EXPOBTA TIONS. 

To ITnion of South Africa: 411 oxen, 72 cows. 

To Portuguese East Africa: 149 cattle. 

To Northern Rhodesia : 24 donkeys. 

EXPOiri\\TIONS— MlSt^ELLANKOUS. 

To TTnited Kingdom : Chilled beef quarters, 4,908; frozen 
boneless beef quarters, 608; pancreas, 143 lbs.; tongues, 2,402 
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lbs. ; livers, 17,879 lbs. ; hearts, 4,453 lbs. ; skirts, 2,852 lbs. ; 
shanks, 4,639 lbs. ; spinal cords, 15 lbs. 

To Belgian Congo ; Beef carcases, 192-4 ; mutton carcases, 
36; veal carcases, 10; offal, 425 lbs. 

Meat Products from Liebig's Factory. 

To Union of South Africa : Corned beef, 64,428 lbs. 

To Bechuanaland Protectorate : Corned beef, 18() lbs. 

To Basutoland : Corned beef, 4,080 lbs. 

S. A. Mtiiill, 

Chief Veterinarv' Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. 7!). June, 1939. 


Verj' few reports of locusts have been received during 
June, possibly owing to the cold weather inhibiting activity. 

Large swarms of the Red Jjocust (Xoviadacris seytemfa*- 
ciaia, Serv.) have, however, been observed in the districts of 
Tnyanga, Victoria, Chibi and Bulalima-Mangwe. 

Solitary fliers of this species were noted in considerable 
numbers in open grass land on a liill-fop in the southern 
Melsetter district in June. 


RrcKiM W. Jack, 

(’hief Entomologist. 
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Departmental Bulletins. 


Copies of these Bulletins may be obtained from the Kditoi„ Box 387, 
Salisbury. They are issued free to residents of Southern Hhodesin and a 
charge of 3d, per copy la made in all other cases. 


N.B. — ^The date the article appeared in tlie Journai is indicated in abbre- 
viated form before the number^ e.g., 8/22, No. 429, means that Bulletin 
429 appeared in the Journal for August, 1922. 


7/25. 

No. 

546. 

h/27. 

No. 

643. 

12/27. 

No. 

663. 

2/28. 

No. 

674. 

3/28. 

No. 

681. 

6/28. 

No. 

696. 

9/28. 

No. 

706. 

10/28. 

No. 

710, 

3/29. 

No. 

727. 

3/29. 

No. 

732. 

7/29. 

No. 

743, 

9/29. 

No. 

751. 

10/2B 

No, 

758. 

1/30. 

No. 

768. 

3/30. 

No. 

776.. 

11/30. 

No. 

797. 

i/3L 

No. 

802. 


AOmCULTUIIE AND CflOFS. 
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Mundy, Dip.Agric*, F.L.8. 

Noxious Weeds in Southern Rhodesia, by F. Eyles, 
Botanist. 

The Use of Fertilisers and Manures in Southern Rho- 
desia, by A. D. Husband, A.I.C., Chief Chemist. 

Top Dressing of Maize against Stalk Borer, by H. C. 
Arnold. 

The Sunflower (Helianthus Annuus) (Revised), by S. D. 
Timson, M.C,, Dip.Agric. 

The Castor Oil Plant (Ricinus spp.), by S. D. Timson, 
M.C., Dip.Agric. 

Suggested Cropping Programmes for Farms on the Sand 
Veld, by D. E. McLoughlin, Assistant Agriculturist. 
Monthly Reminders for the Farming Year, by the 
Division of the Chief Agriculturist. 

Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

Two Common Diseases of Potato Tubers in Rhodesia, by 
J. C. F. Hopkins, B.Sc. (Lend.), A.I.C.T.A. 

Sunn Hemp, by S, D. Timson, M.C., Dip.Agric. 

Tlie Sweet Potato, by S. D. Timson, M.C., Dip.Agric. 
(Wye). 

Instructions for Taking Soil Samples. Issued by the 
Division Of Chemistry. 

The Ground Nut (Arachis hypogaea), by S. D. Timson, 
M.O., Dip.Agric. (Wye)* 

Regulations Governing the Export of Maize and Maize 
Meal through the Port of Beira. 

Green Manuring: An Essential Practice in Rhodesian 
F^ing, by H. G. Mundy, Dip.Agric. (Wye). F.L.8., 
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Iiondon., Dip.Agrie (Wyo), Assistant Agrienl- 
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Preliminary List of the more Common Grasses of 
Southem Rhodesia, by Sydney M. Stent, Botanist for 
Pasture Research. 

Re-stacking of Maize rejected for Export on account of 
Excessive Moisture. 

Some Poisonous Plants of Southern Rhodesia, by Sydney 
M. Stent, Senior Botanist. 

Revised Notes on Cotton Growing in Southern Rhodesia, 
by G. S. Cameron. 

The Potato, by S. D. Timson, M.C., Dip.Agric. (Wye). 
Veld Grass Silage: A Feature in Rhodesian Pasture 
Management, by H. G. Mundy, Dip.Agric. (Wye), 
F-L.S., Chief, Division of Plant Industry. 

Pigeon-hole Method of Stacking Maize, by Division of 
Plant Industry. 

Twenty-one Years of Plant Introduction, by Major 
Mundy, Chief Division of Plant Industry. 

A.I.V. Silage: Memorandum prepared and circulated by 
Imperial Bureau of Animal Nutrition. 

Wilchweed, by S. D. Tirnson, M.C. Dip.Agric. (Wye), 
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Grower, by African Explosives and Industries, Ltd. 
Note.s on Witchweed, by S. D. Tim.son, M.C , Dip.Agric. 

(Wye), Assistant Agriculturist. 

Annual Report of the Agriculturist for the year 1935, 
by D E. McLoughlin, Agriculturist. 
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Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

Smut Diseases of Wlieat in Southern Rhodesia, by G. M. 
Wickens, B.Sc. Agric., Ph.D., D.I.C., Plant Pathologist, 
Tobacco Research Station, Trelawney, 

Farming Calendar. 

Green Manuring : Two Important Factors Affecting 
Success, by S. D. Timson, M.C., Assistant Agriculturist, 
and H. C. Arnold, Manager, The Agricultural Experi- 
ment Station. 

Improved Pastures, by S. D. Timson, M.C., Assistant 
Agriculturist. 

Witchweed and the Labour Shortage, by S. 1). Timson, 
M.C., A.ssistant Agriculturist. 

Grass Silage, by H. C. Arnold, Manager, Salisbury 
Experiment Station 

Compost, by S. D. Timson, M.C., Assistant Agriculturist. 
Revised February, 1939. 


REPORTS ON CROP EXPERIMENTS. 

7/1J7. No. 649. Annual Report of Experiments. 1925-26, Agricultural 

Experiment Station, Salisburj% by H. C. Arnold, 

Manager. 

4/28. No. 683. Annual Report of Experiments. 1926-27, Agricultural 

Experiment Station, Salisbury, by H. C. Arnold, 

Station Manager. 
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Salisbury Agricultural Experiment Station Annual 
Eeport, 1927-28, by H. 0. Arnold. 

Agricultural Experiment Station, Salisbury. Annual 
Keport of Experiments, 1928>29, by H. C. Arnold. 

Salisbury Agricultural Experiment Station, Annual 

Report, 1929-30, by H. C. Arnold, Manager. 

Annual Report, 1930<31 ; Agricultural Experiment 
Station, by H. C. Arnold, Station Manager. 

Salisbury Agricultural Experiment Station Annual 

Report, 1931-32, by H. C. Arnold, Manager. 

Gwelo Municipal Demonstration Station: Final Report, 
1933, by S, D. Timson, M.C., Dip.Agric (Wye), 
Assistant Agriculturist. 

Salisbury Agricultural Experiment Station Annual 

Report, 1033-34, by H. C. Arnold, Manager. 

Wheat Production in Southern Rhodesia, by D. E. 
McLoughlin, Agriculturist. 

The Management and Utilisation of Natural Pastures, 
by H. 0. Arnold, Manager, Salisbury Experiment 
Station. 


TOBACCO. 

Fiue-curing Tobacco Barns, Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

The Culture of Virginia Tobacco in Southern Rhodesia: 

Field Management, by D. D. Brown. 

The Handling, Grading and Baling of Cured Virginia 
Tobacco, by D. D. Brown. 

Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 
B.Sc. (Lond,), A.I.C.T.A. (Trinidad) 

FJue-huring Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by 
B. G. Gundry. 

Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

Wildfire and Angular Spot of Tobacco, by J. C. F. 
Hopkins, B.Sc., A.I.C.T.A. 

Turkish Tobacco Culture in Southern Rhodesia, by 
D. D. Brown, Chief Tobacco Expert. 

Suggested Crop Rotations for Tobacco Growers, by 
D. D. Brown, Chief Tobacco Expert. 

Common Faults in Curing Virginia Bright Tobacco, by 
D. D. Brown, Tobacco and Cotton Expert. 

Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Sc. 

(Lond.), A.I.C.T.A., Chief Botanist and Mycologist. 
Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 
Hopkins, B.Sc. (Lond.), A.I.C.T.A., Chief Botanist 
and Mycologist. 

Dark Fire-cured Tobacco: Field Operations, by D. D. 

Brown, Chief Tobacco Expert. 

Dark Fire-cured Tobacco : Harvesting and Curing, by 
D. D. Brown, Chief Tobacco Expert. 

Field Control of French ing in Tobacco, by J. C. F. 
Hopkins, B.Sc. (Lond.), A.I.C.T.A., Plant Pathologist. 
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Selection of Tobacco Seed Plants, by H. F, Ellis, M.Sc., 
B.S. (Agric,), Tobacco Adviser. 

Tobacco Culture: Transplanting Operations, by D. D. 
Brown. 

Leaf Curl in Tobacco, by Dr. H. H. Storey. 

Tobacco Culture in Southern Rhodesia: The Harvesting 
and Curing of Virginia Tobacco, by D. D. Brown, 
Chief Tobacco Officer. 

The "‘Gundry** Tobacco Furnace, by B. G. Gundry, 

A. I.Mech.E. 

Tobacco Re.search on the Trelawney Station 1955 36 
Season. 

Report of the Tobacco Research Board, by Chas. K. 
Brain, M.A., D.Sc., Director of Agriculture and 
Chairman of the Tobacco Research Board. 

Notes on Tobacco Root-Knot Nematode, by J. C. Collins, 

B. Sc., Biologist, Trelawney Tobacco Research Station. 
Some Tobacco Pests that can bo serious, by M. C. Mossop, 

M.Sc., Entomologist, Department of Agriculture. 
Alkalinity of Tobacco Seed-bed Soils, by A. P. Taylor, 
M.A., B.Sc., Agricultural Chemist. 

A New and Serious Disease of Tobacco in Southern 
Rhode.sia, by G. M. Wickens, Ph.D., D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

A Witchweed on Tobacco Roots {Siiiga orobarichoideSt 
Bentli.), by Cha.s. K. Brain, M.A., D.Sc., Director of 
Agriculture. 

Report of the Tobacco Research Board for the year 
ending 31st December, 1937, by Chas. K. Brain, M.A., 
D Sc., Director of Agriculture, and Chairman of the 
Tobacco Research Board. 
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The Construction of Dipping Tanks for Cattle (Revised). 

Sheep Farming in the Melsetter District, by J. C. 
Kruger, Part-time Sheep Adviser in the Melsetter 
District. 

Piggeries, by B. G. Gundry. A. I Mech.E. 

Some General Observations on the Feeding of Dairy 
Cows on a Mixed Stock Farm, by Dr A. E. Romyn, 
Senior Animal Husbandry Officer. 

The Type of Chiller Steer required for Export, by A. E. 
Romyn, Senior Animal Husbandry Officer. 

Tile Handling, Preparation and Chilling of Cattle for 
Export, by C. A. Murray, Lecturer in Animal 
Husbandry. 

The Blackhead Persian : Its Breeding and Management 
in Matabeleland, by C. A. Murray, M.Sc,, Lecturer in 
in Animal Husbandry, Matopo Estate. 

Stall Fed Chillers for the Over. seas Christmas Market, 
by C. A. Murray, M.Sc., Animal Husbandry Officer, 
Matopo School of Agriculture and Experiment Station, 
Rhodes Matopo Estate. 

Economical Winter Rations for Wintering Dairy Heifers, 
by C. A. Murray, M.Sc. (Agric), Lecturer in Animal 
Husbandry, Matopo School of Agriculture. 
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4/34. No. 916. Cow|>ea Hay in Uia Eation for Baoon Ptga^ by C. A. 

Murray > M.Se. (Agric.), Laotorer in Animal Hus- 
bandry, Matopo School of Agriculture and Experiment 
Station. 

6/34. No. 924. Raising Dai^ Calves on a Limited Amount of Whole 
Milk, by C. A. Murray, M.Sc., Agr., Animal Hus- 
bandry OfAcer, Matopo School of Agriculture and 
Expet f men t Station, ]^odes Matopo Estate. 

1/35. No. 943. Cattle Improvetnent and a Cattle Breeding Policy in 
Southern Rhodesia: A Review of the General Position 
Chiefly as regards Ranching Cattle, by Dr. A. £. 
Romyn, Chief Animal Husbandry Officer. 

1/35. No. 945. A Home-made Cow Stanchion, by Major R. R. 
Sharp, Whinboro, Bedbank. 

3/35 No. 946. Economical Rations for Wintering Dairy Cattle, by 
C. A. Murray, M.Sc. (Agric.), ^nior Animal Hus- 
band^ Officer in Charge, Matopo School of Agriculture 
and Experiment Station. 

5/35. No 952. Annual Report of the Chief Animal Husbandry Officer 
for tbe year ending 31st Deoembei% 1934, by A. S 
Romyn, Chief Animal Husbandry Officer. 

7/35. No. 959. The Selection of a Dairy Bull, by A. E. Romyn, Ph.D., 
Chief Animal Husbancury Officer. 

4/36. No. 984. Report on tbe Curing of Rhodesian Hides, by Advisory 
Committee on Hides and Skins of the Imperial 
Institute. 

4/36. No 985. Export of Frozen Porkers. Third Consignment to Smith 
field. Division of Animal Husbandry. 

5/36. No. 987. The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

5/36. No. 988. Preparing Cattle for Show, by The Animal Husbandry 
Division. 

6/36. No. 989 The Supplementary Feeding of Mineral and Protein 
Supplements to Growing Cattle in Southern Rhodesia 
and its Relation to the Production of Beef Steers, by 
C. A. Murray, M Sc. (Agric.), Senior Animal Hus 
bandry Officer in Charge, Rhodes Matopo Estate; A. E 
Romyn, Ph.D., Chief Animal Husbandry Officer, 
Department of Agriculture, Southern Rhodesia ; D. G 
Haylett, Ph.D., Director, Rh^es Matopo Estate; 
F. Ericksen, Dip. Agric., B^xperimental^at. 

10/36. No. 1001. The Raising of Bacon Pigs, by A. E. Romyn, Chief 
Animal Husbandry Officer, and C. A, Murray, Senior 
Animal Husbandry Officer in Charge, Rhodes Matopo 
Estate, with a Veterinary Section by D. A. Lawrence, 
Director of Veterinary Research. 

9/36. No. 1000. Sheep Management on the Mixed Farm, by R. H. Fitt> 
Animal Husbandry Officer. 

4/37. No. 1023. Cowpea Molasses Silage foi Fattening Steers, by C A. 

Murray, M.Sc. (Agric.), Senior Animal Husbandry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, DipL Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 

4/37. N. 1024. Comparative Feeding Value of Maiee Meal and Nyouti 
(Ptnnketum fyphoidts) Meal for Fattening Steers, by 
0. A. Murray, Senior Animal Husbandry Officer in 
Charge, Rhodes Mat^ Estate; A. E. Romyn, Chief 
^ Animal Husbandry Officer. 
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12/34. No 937. 
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The Feeding of Phosphorus Supplements to Gr“*wirg 
Cattl#>/ by C. A llwnaf anc* ^ K Roinyn. 

The Dehorning of Cattle intended for Slaughter and 
Export, by B. A. Myhill, Assistant Chief Veterinary 
Surgeon. 

The Feeding of Different Winter Supplements to young 
growing steers and the effect of these supplements on 
the subsequent development and costs of production of 
the steers, by C. A. Murray and A. E. Romyn. 

The Effects of Feed on the Firmness and Grading of 
Bacon Carcases, an experiment carried out by the 
Division of Animal Husbandry in co-operation with Mr. 
A. L. Millar, Estes Park, Salisbury, and Mr. Frank 
Neill, of Neill’s Bacon Factory, Salisbury. 

Nyouti or Munga (PenniBtium typhoides) as a Feed for 
Bacon Pigs, by C. A. Murray and A. E. Romyn. 

Preliminary Report on the Feeding of Winter Supple* 
ments to young growing steers and the effect of supple- 
mentary feeding on the subsequent development of these 
animals, by C. A. Murray and A. E. Romyn. 

The Export of Frozen Porkers: Report on Five Consign- 
ments of Porkers Exported to Smithheld, by Division of 
Animal Husbandry. 

Tlie Feeding of Sunnhemp Hay as compared with Cow- 
pea Hay in the Fattening Ration for Bullocks, by A E. 
Romyn and R H. Flit 

Pig Industry Act, 1937. Division of Animal Husbandry. 

Internal Paiasites in Sheep, by Percy D. Huston. 
M.R.C.V.S., District Veterinary Officer. 

Cost of Fattening Bullocks of various ages in Matabele 
land, by A. E. Romyn and C. A. Murray. 

Urea ,us a po.S3ibIe substitute foi Peanut ('i.ke toi* 
Wintering Young Stock, by C A. Munay and A. E 
Romyn. 

Feeding Young vStock in Winter, by C A. Murray, M.S<’ 
(AgrA uiul A. E Romyn, Pli.T).. Division of Animal 
Husbandry, DejMrtment of Agiicultnie. SoutluM-n 
Rhodesia 


DAIRYING. 

The Objects of Ripening Cream for Butter-making, and 
a few Hints on Cream Production, by F. Lammas, 
Dairy Officer. 

Cream Cheese, by F. A. Lammas, Dairy Officer. 

Dairy Tests and Calculations, by F. A. Lammas, Dairy 
Officer. 

Dairy Building in Southern Rhodesia: A Small Farm 
Dairy, by G. B. Gundry, A.I.Mech.E. 

Dairy Buildings m Southern Rhodesia. Cow Byre-- 
Type n., by B. G. Gundry. A.I.Mech.E. 

Gouda or Sweet Milk Cheese, by F. Lammas, District 
Dairy Officer. 

Notes on the Feeding of Dairy Cows during the Summer 
Months, by A. E. Romyn, Chief Animal Husbandry 
Officer. 
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6/36. No. 990. Sonthern Rhodesia Milk Recordiog Scheme. 

12/37. No. 1051. The Production and Handling of Milk and Cream, by the 
Dairy Branch. 

12/38. No. 1094. Farm Butter Making, by The Dairy Branch. 

VEl’ERlNARy. 

10/14. No. 191. Scab or Scabies in Sheep and Goats, by Rowland 
Williams, M.R.C.V.S. 

12/25. No. 570. The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M, H. Kingcombe, M.R.C.'V^S. 

6/26. No. 597. Suspected Poisoning of Stock: The Proper Procedure, 
W M. H. Kingcombe, M.R.C.V.S. (Bond.), and A. W. 
Facer, B.A. (Oxon.), A.I.C. 

12/26. No. 618. Notes from the Veterinary Laboratory: Quarter Evil, 
by LI. E. W. Bevan, M.R.C.V.S., Director of Veteri- 
nary Research. 

1/28. No. 666. Notes from the Veterinary Laboratory: Praemonitus— 
Praemunitus, by LI. E. W. Bevan, M.R.C.V.S., 
Director of Veterinary Research. 

10/29. No. 756. Parasitic Gastritis of Cattle, by LI. E. W. Bevan, 
M.R.C.V.S., Director of Veterinary Research. 

U/29. No. 760. A Note on Sheep Diseases in Southern Rhodesia, by 
D. A. Lawrence, B.V.Sc., Veterinary Research Officer, 
Department of Agriculture, Salisbury. 

2/30. No. 772. Notes from the Veterinary Laboratory: Ophthalmia, by 
LI. E. W. Bevan, M.R.C.V.S., Director of Veterinary 
Research. 

4/31, No. 819. Measles in Swine, by P. D. Huston, M.R.C.V.S. 

1 /32. No. 841. Poisonous or Suspected Poisonous Plants of Southern 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B.V.Sc., 
Veterinary Research Officer. 

10/32. No. 866. The Treatment of Intestinal Parasites of Sheep, by J. D. 
Coutts, D.V.S., M.R.C.V.S. 

4/33, No. 886. A Preliminary Note on Contagious Granular Vaginitis 
in Southern Rhodesia, by D, A. Lawrence, B.V.Sc., 
Acting Director Veterinary Research. 

IRRIGATION, WATER SUPPLIES AND SOIL EROSION, 

4/27. No, 640. Levelling for Irrigation, by Dr. W. S. H. Cleghorn, 
M.I.Mech.E. 

11/27. No. 659. The Hydraulic Ram, revised by P. H. Haviland, B.Sc. 

11/28. No. 668. The Water Act, 1927, by C. L. Robertson, B.Sc. (Eng.), 
A.M.LC.E. 

1/28. No. 670. Irrigation Canals, by P. H. Haviland, B.Sc, (Eng.). 

6/30. No. 786. Low Concrete Dams, by R. Hamilton Roberts, B.Sc. 
(Eng.), Assistant Irrigation Engineer. 

2/31. No. 808. The Application of Water in Irrigation, by R. Hamilton 
Roberts, B.Sc. (Eng.), Assistant Irrigation Engineer. 

3/31. No 811, Irrigation Canal Structures, by R. H. Roberts, B.Sc. 
(Eng.), Assistant Irrigation Engineer. 

8/32. No. 860. Soil Drainage and Utilisation of Vleis, by R. H, Roberts, 
B«Sc. (Eng.), Assistant Irrigation Engineer. 

2/33. No. 879i Conditions Governing the Hire of Government Boring 
Machines. 
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6/36. No 966. Annua] Report of the Division of Irrigation for the 
year ended 31st December, 1934, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer. 

9/36. No 964. The Use of Ditchers for Constructing Contour Ridges, 
by C. Tap.son, Devondalc, Concession. 

9/36. No. 967 Dow to use an Engineer’s or Farm Level, by V. H 
Haviland, B.Sc. (Eng.), A.M.I.C E , Irrigation Engi- 
neer (Matabeleland). 

12/35 No 973. Domestic Water Supplies and Sanitation on the Farm, 
by P. H. Haviland, B.Sc. (Eng), A.M.I.C.E.. Irriga- 
tion Engineer (Matabeleland). 

3/36 No. 980 Results from Olenara Soil Conservation Experiment 
Station, 1934*35 Season, by C. L. Robertson, B.Sc 
A.M.I.C E., Chief Engineer, Irrigation Division, and 
A. D. Husband, F.I.C., Chief Chemist. 

8/36. No. 999. Lining an Irrigation Furrow, by R. H. Roberts, B.S. . 

A. M.Inst.C.E., Assistant Irrigation Engineer. 

1/38. No. 1062 Small Earthen Storage Dams. Part T. By the Irrigation 
Division. 

2/38. No 1055. Small Earthen Storage Dams. Part II. By the Irrigation 
Divi.sion. 

3/38. No. 1061 Soil Drainage and Utilisation of Vleis, by R. H. Roberts, 

B. Sc. (Eng.), Assistant Irrigation Engineer. 

7/38. No. 1077. A Small Brick Irrigation Furrow, by H. W. H. Wallis, 
Assistant Irrigation Engineer. 

1/39. No. 1095, Soil and Water Consei vation, by T). Aylen. for the 
Irrigation Division. 

FORESTRY. 

11/29. No 763. The Utilisation of Wood, by T. L. Wilkinson, M.Sc., 
B.Sc F. 

1/30. No. 769. The Utilisation of W’ood, bv T. L. Wilkinson, M.Sc., 
B Sc,F. 

4/30. No. 778 The Utilisation of Wood in Southern Rhodesia -Con- 
version and Disposal of Timber, by T. L. W^ilkinson. 
M Sc , B.Sc.F., District Fore.st Officer. 

8/30. No 791. The Utili.sation of Wood in Southern Rhodesia: Fencing, 
by T. L. W^ilkinson, M Sc., B.Sc F., District Forest 
Officer. 

2/31. No 809 Establishing Pines: Preliminary Observations on the 
Effects of Soil Inoculation Issued by the Division of 
Forestry. 

7/32. No. 857. Charcoal Burning on the Farm, by R J. Allen, Forester, 
Rhodes Matopo School of Agriculture and Experiment 
Station. 

11/32. No 869 W'ind-breaks and Shelter Belts, by A. A. Pardy, B.Sc., 
Forestry. 

1/33. No. 874. Tree Planting, by the Division of Forestry. 

4/33. No. 888. The Vegetable Ivory Palm (Hyphoene ventricosa), by 
G. M. McGregor, B.Sc,, District Forest Officer, Mata- 
beleland. 

8/34. No 927. Some Facts about Tung Oil, by R. H. Finlay, B.A , 
Dip, For. (Oxon.), District Forest Officer. 

8/34. No. 928. Some Trees, Shrubs, Shrubby-Herbaceous Plants, 
Climbers and Water Plants suitable for the Colony, by 
J. W. Barnes, Manager, Government Forest Nursery, 
Salitbttry. 
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12/35. No. 974. Summary of tlie Annual Renori of the Division of 
Forestry for the year 1934, by K. J. Kelly-Edwards^ 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

Price List of Forest-tree TranaplantSi Ornamental Trees 
Shrubs, Hedge Plants, Creepers and Seeds obtainable 
at the Government Forest Nursery, Salisbury. 

5/37. No. 1020. The Raising of Forest Seedlings and Transplants on the 
Farm, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

10/37. No 1045. Seventeenth Annual Report of the Division of Forestry 
for the Year 1936, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

6/38 No, 1073. Pruning of Plantations, by R. H. Finlay, B.A., Oxon., 
Division of Forestry. 

7/38 No 1076. Eighteenth Annual Report of the Division of Forestry 
for the year 1937, by E. J. Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 

1(V38 No. 1086. The Pot Planting of Eucalypts, by Major G. R. Wake, 
Vigila, Umvukwes. 

11/38. No. 1087. The Raising and Planting of Trees on the Farm, by 
E. J. Kelly Edwards, M.A., Dip. For. (Oxon), Con- 
servator of Forests. 


HORTICULTURE 

4/27 No 637. Harvesting. [*acking and Marketing of Deciduous and 
Tropical Fruits, by G. W. Marshall, Horticulturist. 

8/27. No. 650. Coffee Culture m Southern Rhodesia, by G. W. Marshall, 
Horticulturist. 

2/29 No 725 Investigations into ‘'Collar-Hot*’ Disease of Citrus, by 
J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. (Trinidad) 

11/31. No. 834. Celery CuUurc, by G. W. Marshall, Horticulturist. 

2/33. No. 876. Notes on African Aloes (Parts 1-6), by H. Basil 
Christian, “Ewanrlgg,” Arcturus. 

10/33 No. 905. Notes on African Aloes (Parts 7-10), by H, Basil 
Christian, “Ewanrigg,** Arcturus. 

5/34. No. 920. Citrus Fruit Growing in Rhodesia, by Q. W. Marshall, 
Horticulturist. 

5/37. No. 1028. Tomato Culture in Southern Rhodesia, by G. W 
Marshall, Horticulturist. 

2/39. No 1100. The Rhodesian Home Orchmd, by G. W Marshall, 
Horticulturist. 

ENTOMOLOGY AND PLANT i'ATHOLOGY. 

2/13 No. 139. Termites, or “White Ants,** by Rupert W. Jack, F.E.S 

6/16. No. 214. Some Household Insects, by R. Lowe Thompson, B.A 

2/21. No 386. The Common Fruit Beetle, by R. W. Jack, F.E.S. 

12/24 No. 522 Notes on the Black Citrus Aphis, by C. B. Symes. 

8/26* No. 648. Insect Pests of Cotton, by C. B, Symes. 

9/27 No. 663. The Care of Tobacco Seed Beds, by J. C. F. Hopkins, 

B.Sc. (Lond.), A.LC.T.A. (Trinidad). 

1/28. No. 665. Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., 
Chief Entomologist. 

2/28, No. 671. Wild0re and Angular Spot of Tobacco, by J, 0. F. 

^ Hopkins, B.Sc., A.iaT^A. 

No 696. Ticks Infest!^ Domestic Auimals in Soutbem Rhodesia, 
^ by Rupert W. Jack, F.E,S., Chief Bntoihologist. 
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11/28. No. 714. Trap Cropping against Maize Pests, by Rupert \\\ Jack, 
F.E.S., Chief Entomologist. 

12/28. No. 718. Preliminary Experiments on the Control of White Mould 
of Tobacco, by J. C. F. Hopkins, B.S. (Lond.), 
AJ.C.T.A., Chief Botanist and Mycologist. 

3/29. No. 732. Two Common Diseases of Potato Tabers in Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond.), A.I.C.T.A. 

6/29 No. 742. What is Diplodia in Maize? An Answer to a Popular 
Question To>day, by J. C. F. Hopkins, B.Sc. (Lond.), 

A. I.C.T.A., Chief Botani.st and Mycologist. 

8/29. No. 748. Frog Eye Disease of Tobacco, by J. C. F. Hopkins, 

B. Sc. (Lond.), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 763- Leaf Spotting of Tobacco caused by Mosaic, by J. C. F. 

Hopkins, B.Sc (Lond ), A.I.C.T.A., Chief Botanist and 
Mycologist. 

9/29. No. 754. “Pinking” of Maize: Report of a Preliminary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

6/30. No. 784. Field Control of Frenching in Tobacco, by J. C. F. 

Hopkins, B.Sc. (Lond.), Xl.C.T.A., Plant Pathologist 
6/30 No 788. A List of Plant Di.seascs Occurring in Southern Rhodesia, 
by J. C, F. Hopkins, B Sc. (Lond.), A.I.C.T A.. Plant 
Pathologist. 

A List of Plant Diseases Occurring hi Southern Rhodesia, 
by J. C. F. Hopkins, B.Sc. (Lond ), A.I.C.T.A.. Plant 
Pathologist. Supplement No. 1. 

7/30, No. 790 Notes on the Control of Some of the More Important 
Insect Pests of Citrus m Southern Rhodesia, by W. J 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

10/30 No. 796. The Army Worm (Laphygma exempta, W!k.), by Rupert 
W, Jack, Chief Entomologist. 

11/30. No. 798. The Preparation of Bordeaux Mixture and Seasonal 
Notes on Tobacco Disease^, bv J. C. F. Hopkin«. B Sc. 
(Lond.), A.I.C.T.A. 

1/31. No. 804. Locusts in Southern Rhodesia, by Rupert W. Jack. Chief 
Entomologist. 

8/31 No. 825. Some Common Diseases of Potatoes in Southern Rho- 
desia, by J. C. F. Hopkins, B.Sc. (Lond.). Plant 
Pathologist. 

3,^32. No 848 Mycological Notes: Seasonal Notes on Tobacco Diseases: 

3, Frog Eye; 4. White Mould; by J. C. F. Hopkins. 
B.Sc. (Lond.). 

4/32 No. 860. Pests of Stored Tobacco in Southern Rhodesia, by M, C 
Mossop, M.Sc., Entomologist. 

6/32. No. 856. A List of Plant Diseases occurring in Southern Rho- 
desia, Supplement 2, by J. C. F. Hopkins, B.Sc. 
(Lend.), Government Plant Pathologist. 

9/32. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

11/32. No. 868. Cultural Methods and Tobacco Whitefly in Southern 
Rhodesia, by M. C. Mossop, M.Sc., Entomologist. 
5/33, No. 892. The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

5/33. No. 803. Experiments with Tsetse Fly Traps against Glossina 
Morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist, 
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6/35. No. 894. 

6/33. No. 896. 

7/33. No. 897. 

8/33. No. 899. 
2/34. No, 911, 

3/34. No. 913. 
4/34. No. 917. 
10/34, No 934. 

12/34. No. 938. 
1/35. No. 942 

4/35. No. 960. 
4/35. No 951. 

6/35. No. 957. 

8/55. No. 962. 

10/35, No 969 

6/36. No 9B6. 

7/36. No. 993. 

19/36, No, 1911. 


Mycologieal Notes. Seasonal Notes on Tobacco 
Diseases. 6. An Unusual Type of Frog Eye Spotting^ 
by J, C. F. Hopkins, B.Sc. (Lona), A.I.C.T.A., 
Qovemment Plant Pathologist. 

A List of Plant Diseases occuring in Southern Rhodesia. 
Supplement 3. (New Records for period June, 1932, 
to May, 1933.) Compiled by J. C. F. Hopkins, B.Sc. 
(Lond.), A.LC.T.A., Government Plant Pathologist. 

The Report of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. Jack, 
F.E.S., Chief Entomologist. 

The Black Maize Beetle (Hetei*onchus Licus King), by 

C. B. Symes. 

Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist. Foreword by 
R. W. Jack, Chief Entomologist. 

Locusts: Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

The Life History of the Screw-worin Fly, by Alexander 
Cuthbertson, Entomologist. 

Mycologieal Notes. Sea.sonal Notes on Tobacco 

Diseases. 7, Spraying in Seed-beds and Lands, by 
J. C. F. Hopkins, D.Sc. (Lend.). A.I.C.T.A., Senior 
Plant Pathologist. 

The Destruction and Control of Locust Hopper.s, by 
R. W. Jack, Chief Entomologist. 

Mycologieal Notes. Seasonal Note.s on Tobacco 

Diseases. 8, The Mosaic Mystery. 9, Danger Points in 
Field Spraying, by J. C. F. Hopkins. D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

The Control of Tsetse Fly in Southern Rhodesia, by 
Rupert W. Jack, Chief Entomologist. 

Suspected * ‘Streak'* Disease of Maize. Notice to 
‘Growers, by J. C. F. Hopkins, D.Sc. (Lond), 
A.I.C.T.A., Senior Plant Pathologist. 

Annual Report of the Branch of Plant Pathology for the 
year ending 31st December, 1934, by J. C. F. Hopkins, 

D. Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

The Report of the Chief Entomologist for Year ending 
31st December, 1934, by R. W. Jack, Chief Entomo- 
logist. 

The Objects nqd Value of Seed Treatment of Maize 
against Diplodia, bv G. M. Wickens, Ph.D. (Lond.), 
D.I.C., Assistant Plant Pathologist. 

Annnal Report of the Division of Entomology for year 
ending 31st December, 1135, by Rupert W. «^ack, Chief 
Entomologist. 

Annual Report of the Senior Plant Pathologist for year 
ending 3l8t December, 1936. Part I. : Plant Pathology. 
Part II.; Tobacco l^earch, by J. C. S. Hopkins, 
D.Sc. (^nd.), A.LC.T.A,, Senior Plant Pathologist 
and Omcer in Charge of Tobacco Research Station, 
Trelawney. 

Tick Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist Revised, 
November, 1936. 
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7/37. No. 1037. Division of Entomology: Annual Report for year 1956, 
by R. W. Jack, Chief Entomologist. * 

8/37. No. 1040. A Programme for the Control of Diseases of Apple Trees 
in Southern Rhodesia, by J. C. F. Hopkins, D.Sc. 
(Lond.), A.I.C.T.A., Senior Plant Pathologist. 

10/37. No. 1047. Mycological Notes : Seasonal Notes on Tobacco Diseases. 

X. : Precautionary Methods in Seed-beds, by J. 0. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 
Pathologist. 

12/37. No, 1060. An Unusual Winter Outbreak of Maize Weevil Calandm 
oryzae, L.), by M. C. Mossop, M.Sc., Entomologist, 
Department of Agriculture. 

2/38. No. 1059. A Poison Bait for Young Locust Hoppers. 

6/38. No. 1071. Common Disea.ses of Apples and their Control in 
Southern Rhodesia, by J. C. F. Hopkins. D.Sc. (Lond.), 
A.I.C.T.A., and Aline L. Bacon, B.Sc., Division of 
Plant Pathology. 

6/38. No. 1074. A Note on a Stem Rot of Sweet Peas, by J. C. F. 

Hopkins, D.Sc., A.I.C.T.A., Senior Plant Pathologist 

7/38 No. 1078. Mycological Notes: Seasonal Notes on Tobacco Diseases 
II. Two Destructive Curing Moulds, by J. C. F 
Hopkins, D.Sc. (Lond.), A.IC.T.A.. Senior Plant 
Pathologist. 

8/38. No. 1079. Annual Report of the Branch of Plant Pathology for the 
year ending 31st December. 1937, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

8/38. No. 1080. Annual Report of the Division of Entomology for the 

year ended 31st December, 1937. by Rupert W. Jack, 
Chief Entomologist. 

9/38 No. 1082. The Life History of Rtiot Gall worm or Root Knot 

Eelworm, by M. C. Mossop. M.Sc., Entomologist. 

10/38. No. 1086 The Spraying of Tobacco Seed-beds and Control of 

Rosette Disease, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.l.C.T.A,, Senior Plant Pathologist, and M. C. 
Mossop, M.Sc.. Entomologist. 

1/39. No 1097. Cleanliness Aids Insect Control: Some Examples of 

Agricultural Hygiene, by M. C. Mo.ssop, M.Sc., 
Entomologist. 

4/39. No. 1108. Three Important Strawberry Diseases, by J. C. F. 

Hopkins, D.Sc. (Lond.) . A.T C.T. A , Senior Plant 
Pathologist . 


POULTRY. 

1/29. No. 721. Poultry Keeping in Rhodesia: Pedigree Breeding, by 
H. G. Wheeldon, Assistant Poultry Expert. 

4/29. No. 738. Hints to Breeders: Rearing Young Stock, by A Little, 
Poultry Expert, 

6/29. No. 740. Artificial Incubation, Breeding and Rearing of Chicks, 
by H. G. Wheeldon, Poultry Expert. 

ll/29> No 761. Housing and Feeding of Adult Stock, by H. G. 
Wheeldon, Poultry Expert. 

10/30. No. 796. The Turkey, by G. II. Cooper, Assistant Poultry Officer 
1/31. No. 803. Geese, by G. H. Cooper, Assistant Poultry Officer. 

9/31. No. 827. The Ideal Brooder, by F. Roberts, Assistant Poultry 
Officer. 
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10/52. 

No. 

865. 

11/32. 

No. 

870. 

12/32. 

No. 

872. 

3/33. 

No. 

884. 

6/34. 

No 

918. 

12/34, 

No. 

939. 

12/34. 

No. 

940. 

3/34. 

No. 

947. 

9/35. 

No. 

966. 

11/36. 

No. 

971. 


Poultry Industry : Cars of Young Stock in Hot 
Weathsr, hy H, 0. Wheeldon, Chief Poultry Officer. 

Tran Nests* by B. 0. Gundry, A.LMechE. (combined 
with No. 875). 

The Rearing and Fattening of Table Poultry, by H. G. 
Wheeldon, Chief Poultry Officer. 


The Vitamins in Poultry Feeding, by Q, H. Cooper, 
Poultry Officer, Matopo School of Agriculture and 
Experiment Station. 


The Moulting of Poultry : The Normal and Pullet Moult, 
by H. G. Wheeldon, Poultry Officer. 

The Use of Galvanised Iron in the Maki^ of Some " 
Appliances for Poultry Keeping, by G. HT Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 


A Cheap Portable Colony House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer, Matopo School of 
Agriculture and Experiment Station. 


Modem Calling of Laying Hens, by G. H. Cooper, 
Assistant Poultry Officer, Matopo School of Agriculture 
and Experiment Station. 


Egg Marketing Bill: Draft of a Bill having for its 
purpose the more orderly Marketing of Eggs. 


Feeds for Poultry and How to Use Them, by G. H. 
Cooper, Assistant Poultry Officer. 


The following pamphlets can be obtained from the Poultry Officer upon 
application : — 

Selecting Birds for Laying Tests, by A. Little, Poultry Expert. 
Tuberculosis, by A, Little, Poultry Expert. 

Prevention of Disease among Poultry, by A. Little, Poultry Expert. 
Preparing Birds for Show, by A. Little, Poultry Expert. 

The Fowl Tick (Argas persicus), by A. Little, Poultry Expert. 
Culling: A Seasonal Operation, by A. Little, Poultry Expert. 
Choosing a Male Bird, by A. Little, Poultry Expert. 

The Breeding Stock, by A. Little, Poultry Expert. 

Diseases of the Digestive System, by A. Little, Poultry Expert. 
Mating for Improvement and Increased Egg Production, by A. 
Little, Poultry Expert. 

Partial Moult: Broodiness. Selection of Layers of Large Eggs, by 
A. Little, Poultry Expert. 

Exhibiting Eggs at Shows, by A. Little, Poultry Expert. 

Condition of Birds on Show, by A. Little, Poultry l^ert. 

Green Food: The Result of not Supplying Siffilciant to Poultry, by 
A. Little, Poultry Expert. 

Good and Bad Hatching Eggs, by A. LiUle, Poultry Expert. 
Grading Fowls, by A. Little, Poultry Expert. 

Housing ; Three Important Ementials, hy A. Little, Ponltiy Expert. 
Advice to Prospective Poultry Farmers, by A. Little, Poultry Expert 
Seasonal tfints-^August, by A. Little, PouRiy Expert. 

Sncoesaftd Chick Roaring, by H. G. Whoddcm, Assistant Poultry 
Export. 
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Hints to Breeders, October, by A. Little, Poultry Expert. 
Abnormalities in Eggs, by A. Little, Poultry Expert. 

Hints to Breeders, l^repare for the Breeding Season, by A. Little. 
Respiratory Diseases, by A. Little, Poultry Expert. 

Selection and Preparation of Fowls for Exhibition, by H. G. 
Wheeldon, Poultry Expert. 

The Close of the Hatching Season and After, by H. G. Wheeldon, 
Poultry Expert. 

7/38. No. 1075. The Artificial Incubation, Brooding and Rearing of 
Chickens, by H. G. Wheeldon, Poultry Officer. 

11/38. No. 1090. A Cheap Portable Colony House for l^oultry, by G. H. 
Cooper, Assistant Poultry Officer. 

12/38. No. 1092. Feeding and Drinking Appliances for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 

5/39. No. 1111. Ducks on the Farm, by II. G. Wheeldon, Poultry Officer. 
METEOROLOGICAL. 

12/22. No. 436. The Possibility of Seasonal Forecasting and Prospects 
for Rainfall Season, 1922*23, by C. L. Robertson, B.Sc., 

A. MI.C.E. 

12/24. No. 524. The Use of an Aneroid Barometer, by C. L. Robertson, 

B. Sc., A.M.I.C.E. 

2/25. No. 532. The Short Period Forecast and Daily Weather Report, 
by C. L. Robertson, B.Sc., A.M.I.C.E. 

6/25. No 542. Review of the Abnormal Rainfall Season, 1924-25, by 

C. L. Robertson, B.Sc., A.M.I.C.E. 

10/28. No. 712. The Time, and How to Find It, by N. P. Sellick, M.C., 
B.Sc. (Eng.). 

10/31. No, 832. The Weather Map and the Short Period Weather Fore* 
cast, issued by the Meteorological Office. 

2/33 No. 877 Clouds and Weather in Southern Rhodesia, by N, P. 

Sellick, M.C., B.Sc,, Meteorologist. 

3/36. No. 948 The Weather, contributed by The Meteorological Office. 

AGRICULTURAL BUILDINGS. 

4/26. No. 588, Concrete on the Farm^ by N. P. Sellick, MC., B.Sc. 

(Eng.), Assistant Irrigation Engineer. 

8/26, No. 605. Flue-curing Tobacco Barns. Bulking and Grading Sheds, 
by P. H. Haviland, B.Sc. (Eng.), Acting Government 
Irrigation Engineer. 

6/27. No. 644. Tobacco Baling Boxes, by B. G. Gundry, Irrigation 
Branch. 

11/27. No. 661. Flue-curing Tobacco Barns, 12 ft. x 12 ft. x 16ft., by 
B. G, Gundry. 

10/32. No. 863. Piggeries, by B. G. Gundry, A.I.Mech.E 
5/33. No. 889. The Construction of Dipping Tanks, by B. G. Gundry, 
A.I.Mech.E. ; and Notes on their Management, by 
J. M. Sinclair, M.R.C.V.S., Chief Veterinary Surgeon. 
9/33. No. 902. Brick-making on the Farm, by A. C. Jennings, 
Assoc. M. Inst. C.E. 

12/33. No. 908. A Charcoal Safe or Cooler, by B. G. Gundry, 
A.I.Mech.E., Irrigation Division. 

5 /34. No. 922. Dairy Building in Southern Rhodesia ; A Small Farm 
Dairy, by B. G. Gundry, A.I.Mech.E. 

7/34. No 926. Dairy Buildings in Southern Rhodesia. Cow Byre- 
Type II., by B. G. Gundry, A.LMech.E. 

10/36. No. 1002. A Simple Farm Gate, contributed by the Division of 
Forestry. 
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6/37. No. 1031. Cattle Bale Grip. 

8/37. No. 1041. Feeding Pens for Bullocks: the Layout at Estes Park, 
near Salisbury. 

1/39. No. 1098. The *‘Gundry** Tobacco Furnace, by B. G. Gundry, 
A.l.Mech.E. 

CHEMISTRY. 

12/29. No. 762. — The Value of Rock Phosphate and “Bone and Super- 
phosphate** as Fertilisers for Maize Production, by 

A. D. Husband, Chief Chemist. 

4/32. No. 852. Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

7/32. No. 868, The Softening of Waters, by the Division of Chemistry. 
1/34. No. 910. The Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

B/34. No. 930. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

Chemist. 

6/35. No. 954. Experiments on the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.R.ES., and R. McChlery, B.A., B.Sc. 

4/36. No. 983. Annual Report of the Branch of Chemistry for year 
ending 31st December, 1936, by A. D Husband, F.I.C., 
Chief Chemist. 

7/37. No. 1035. Analyses of Rhodesian Foodstuffs, by The Division of 
Chemistry. 

MISCELLANEOUS. 

4/28. No. 686. The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. No. 687. The Use of Explosives on the Farm, bv P. H. Haviland. 

B. Sc. (Eng.). 

9/28. No. 707. Wood-Charcoal in Southern Rhodesia, by T. L. Wilkin- 
son, B.Sc., Assistant Forest Officer. 

6/31. No. 820. The Great Economic Problem in Agriculture — No. 1, by 
J. R McLoughlin, M.Sc. (Economist), Economic 
Adviser. 

6/31. No. 823. The Law of Supply and Demand-— No. 2, by J. R. 

McLoughlin, M.Sc. (Economics), Economic Adviser. 
Twelve Simple Rules for the Avoidance of Malaria and 
Blackwater. 

Summary of the Game Laws of Southern Rhodesia. 
11/34. No. 936. The Weeds and Poisonous Plants of Southern Rhodesia, 
by Chas. K. Brain, M.A., D.Sc., Director of Agricul- 
ture. Part I. 

8/36. No. 961. A Home-made Ridger. Contributed by Mr. Douglas 
Aylen, Somerset, Concession. 

1/36. No. 975. Fertilizers, Farm Foods, Seeds and Pests Remedies 
Ordinance, 1914. 

2/36. No. 979. The Prospects of Black Bass in the Inland Waters of 
Southern Rhodesia. Specially contributed. 

6/36. No. 991. Silage and Silos. 
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Breaking in Young Oxen to the Yoke, by J. B. West, 
Dromoland, P.B. Lonely Mine. 

Star Bur-weed (Aeanthospermum auatrah, 0. Kuntze), 
by Chas. K. Brain, D.Sc., Director of Agriculture. 
Weeds of Southern Rhodesia. Part II. By Chas. K. 
Brain, D.Sc., Director of Agriculture. 

Notes on the Cashew Nut. By C. K. Brain, Director of 
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Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., A.I.C., 
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Grass Mowers, by H. Beynon, from “The Farmer,*' 
March 4th, 1938. 

The Control of Veld Fires, by The Division of Forestry, 
Uncontrolled Grass and Forest Fires and their Preven- 
tion, by the Rev. Father A. B. Burbridge, S.J. 

How to Instal a Simple and Efficient Hot Water Supply 
on a Farm, by W. A. Welch, Tantallon Fam, Salisbury. 
Cattle Bale or Grip. 

Trees and Wild Flowers on the Rhodesian Farm. Part I. 
By Chas. K, Brain, M.A., D.Sc., Director of Agricul- 
ture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 
II. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 
in. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture, 

Trees and Wild Flowers on the Rhodesian Farm. Part 

IV. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Farm. Part 

V. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and AVild Flowers on the Rhodesian Farm. Part 

VI. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Trees and Wild Flowers on the Rhodesian Faim. Part 
VIT., by Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

Scurvy and How to Prevent It. Public Health Pamphlet 
No. 3. 

Fumigation with Hydrocyanic Acid Gas, by M. C. 

Mossop, M.Sc. 

Some Notes on Game Bird Preservation, by W. E, 

Poles, Esq., on behalf of the Wild Life Protection 
Society of Southern Rhodesia. 

The Rhodes Inyanga Estate. 

Grass Fires and Fire-belt Burning, by J. R. Perrins, 
P.B.S. Ranch, Fort Rixon. 

Summary of the Game Laws of Southern Rhodesia, as 
at 1st May, 1939. 



NOTICE 

The Agricultural Joumal of S. Rhodesia 

IB iimed by the Department of Agricnlture, and can be 
obtained upon application to the Iditor. The Annual 
Sttbecription, which must be paid in adTanee, is 5/*, and 
payment may be made by any means other than by stamps. 

A 10/- note will cover the subscription lor two years. 

Persons reading outside Southern and northern 
Bhodesia may become subscribers by paying S/- in addition 
to the subscription, to cover postage. 

11 payment is made by a cheque drawn on a bank 
outside Bhodesia, commission must be added. 

All cheques and postal notes must be made payable to 
the Secretary lor Agriculture and Lands. 


Date 19 

To the Secretary,' 

Department of Agriculture and Lands, 

Salisbury. 

Please enrol me as a subscriber to the “Rhodesia Agricul- 

'mral Joumal” for one year from 

19 , for which I enclose 

Name 

Full Postal Address 


• Pl e ase write dlsUactly 





THE RHODESIA 


Agricultural Journal 

Edited hy the Director of Agriculture, 

{Assisted hy the Staff of the Agricultural Department), 

PUBLISHED MONTHLY. 

Subscription; 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XXX VI.] SKriKMUKH, im\). [No. 9 


Editorial. 


Con in buttons and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All covimunications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art printing Works, Ltd., Box 431, Salisbury. 


Hoxsesickness Inoculation. — A'^accine tor the iuoculatioii ot 
horses and mules ot any aire against horst*sickness will be 
issued from now <unvards until the end ol November at a 
cost of 6/- i)er dose, post fiee. 

Immunity does not reach its height until some months 
after inoc ulation, and owners are therefore urged not to defer 
inoculation until the end of the season. 

The vaccine must be used within seven (T) days of its 
despatch from the Laboratory, and will be issued direct to 
ap])lic*ants. who will be rcMjuired to do or arrange for the 
inoculation themselves. 
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Directions for use will be supplied with the vaccine. 

Applications, in writing, and enclosing the cash remit- 
tance, should be made to ; 

The Director of Veterinary llesearch, 

P.O. Box 657, 

Salisbury. 

Orders will be dealt with strictly in rotation and accord- 
ing to the supplies which may be available at the time. 

Applications will neither be acknowledged nor considered 
unless they are accompanied by cash (6/- per dose) and 
received by the 20th November. 

Horsesicknkss Vaccine. 

Price : 6/- per dose. Inoculate now. 

Closing date for applications : Use within one week 

20th November. of its issue. 


Tour of Matabeleland by dovenunont Agriculturist.— Far- 
mers are advised that the Assistant Agriculturist, Mr. S. D. 
Timson, will spend about one month in Matabeleland, as from 
the 14th September, for the purpose of giving advice on Field 
Husbandry matters to those farmers w^ho require his services. 

Farmers who wivsh to be visited by Mr. Tinuson are asked 
to submit their applications as early as possible to the 
Agriculturist, Department of Agriculture, Salisbury, and 
these should reach him by the 6tb September. Thereafter 
similar requests may be addressed to Mr. Timson, c/o Irriga- 
tion Engineer, P.O. Box 566, Bulawayo, to reach that office 
not later than the 14th September, but no assurance can be 
given that requests for visits received after the 6th September 
will be complied with. 


Bumlng of Tire Ouarda. — Heferring to Major Perrins’ 
article on the burning of Fire Guards, Mr. Dan Judson writes 
as follows: — *‘It contains much good advice, but there are 
some points upon which we disagree. My experience, extend- 
ing over sixteen years, may be of interest. I do not like the 
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use of Srarks as beaters. It is difficult to keep them suitably 
wet, and if at all dry they catch alight and become a positive 
danger. In any case, they tend to fan the flames. Dragging 
a bush or tree to form a strip I have found to be futile. At 
first I used gum tree branches as beaters and they were good, 
T)ut dried too quickly and the task of replenishing was tedious. 
Since then I have grown cypress trees and the branches make 
perfect beaters, drying slowly and lasting for many hours 
without replacement. Nothing beats the mower for strip 
making. In other respects I agree with everything in Major 
Perrins’ article.” 


A New Test lor Pasteurised Milk. — It ^vas found some years 
ago that all raw milk contained, as a normal constituent, an 
enzyme which, under appropriate conditions, could be readily 
recognised by its power to hydrolyse phosphoric esters. It 
was later found that this enzyme was destroyed almost com- 
pletely by ”legal” jiasteurisation (145° F. for 30 minutes) so 
that its presence in, or absence from, milk might serve as 
a guide to the efficiency of pasteurisation. 

The methods of testing milk for the presence of phos- 
phatase Mere improved, and a delicate and reasonably simple 
procedure, usually called the “phosphatase test,” M*as 
eventually Marked out for detecting small traces of this 
enzyme in milk and related products. The test depends on 
the fact that sodium phenyl phosphate is one of the phosphoric 
esters most readily hydrolysed by the milk enz\"me, to give 
free phenol, Mdiich is not a normal milk constituent, and 
uncombined phosphate. Any free })henol produced is made 
to react vrith Folin’s M^ell-known phenol re-agent, giving a 
blue compound which may be evstinuited colorimetrically. The 
delicacy of the test depends largely on using as criterion the 
liberation of a substance not originally present in milk. It 
is easier to test for the apjiearaiice of free phenol than for a 
small increase in the fairly large amount of free phos])hate 
already present in the milk undergoing test. 

The sensitivity of the test is such that 0.2 per cent, of the 
raw milk added to the pasteurised bulk may be regularly 
detected. 
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Spring OleanllneiS. — The first generation of pests of stored 
products such as tobacco and maize normally appears in Sep- 
tember and October, but should not be allowed to mature. 
Tobacco sheds should be cleaned or re-cleaned as early as 
possible. Now that the tobacco sales are over there should 
be no reason why Virginia tobacco sheds, etc-., shoiild not be 
properly clean, and there are common sense and legal reasons 
why they should. 

Concrete plans should now be made for the early and 
thorough disposal of maize shelling dumps in order to lessen 
field infestation by maize weevil. If dumps are to be burned, 
the material should be made to cover as much as prac ticable 
of the area covered by shelling operations. If they are to be 
utilised for making compost, the top soil used for the purpose 
should be taken from as much as possible of that portion of 
the area not actually occupied by compost heaps. If the area 
is to be fenced for cattle prior to making (compost, ihe whole 
of it should be fenced. The above remarks sxiggesi thai future 
shelling operations be confined to as small an area as can b(» 
used. Talk it over with you farmer friends. 

Clean and plough cotton lands. Use (dean ground, clean 
water, and clean tools for tobacco seed-beds. 


Pelicans in the Wankie Game Beserve. — Recently the 
Assistant Game Warden, w^bilst on patrol along the Nata and 
Sibanini Rivers, near the Bechuanaland Border in June last, 
made the following observations on the manner in which 
pelicans obtain fish : — 

“The birds were first noted arriving in flights of fifty to 
a hundred, flying very high, from a westerly direcdion — 
probably the Makarikari Lake, 

The method employed when fishing is as follows: — 

About fifty birds make a line across the river and, all 
facing the same way, proceed to drive the fish to a corner 
of the pool. As the water narrows so the birds fall one behind 
the other in files until all the fish are in the desired corner. 
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They then start picking up the fish by ducking their heads 
and bringing them up again for air from time to time. While 
doing this, and about five deep, they move towards the bank. 
As the first rank reaches the bank they walk on to the shore. 
The next line of birds then leave the water and this continues 
until all are on land, when they move either by flying or by 
walking, to another part of the pool where a fresh drive is 
started.’* 


CuEANLixEiJs Aids Insect Control. 
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Trees and Wild Flowers. 

ON THE EHODESIAN FAEM. 

By Chas. K. Bkain, M.A., D.Sc., Director of Agriculture. 

PAET IX. 


Schotia bracbypetala Sond. Family Leguininosae , — This 
is a common tree usually found growing on the larger termite 
mounds in the granite areas. It may occur either as a shrub 
about four feet high or as a small tree usually 15 to 20 feet 
high. The leaves are deciduous, dark green with five or six 
pairs of rounded leaflets. The flowers are in dense bunches 
on the old w^ood and are deep crimson in colour (Fig. 57). 
It is in flower at the present time and is known to the natives 
as Mutondochuru, i.e., the Mutondo or Mnoudo of the termite 
mounds. In the Transvaal it is called ‘‘Boer Beans/’ 

Dwnbeya rotundifolla Hochst. Family Sterculiaceae,—^^ 
this time of the year Dombeya rotund if alia, commonly (‘ailed 
Wild Plum or Wild Pear because of the masses of white 
flow'ers, is one of the most conspicuous trees in the landscape. 
The trees are usually small but may rea(*h a height of 25 feet. 
When growing near Kaffir-boom with its scarlet flowers the 
effect of the white and scarlet is most striking. The leaves 
usually appear after the fl owners, but young leaves may be 
well developed by October, when the persistent flowers are 
turning pale pink and then browm. The fully developed 
leaves are roundish, about 3 inches in diameter. The flow^ers 
are in dense clusters and are sweet scented (Fig. 58). 

The Frangipani. Family Apocynaceae . — The Frangipani 
is a Mexican tree wdth poinsonous milky juice. Two species 
are commonly growm, Plumieria rubra Linn, having golden 
flowers tipped with rose and Plumieria acutifolia Poir. with 
white flowers and yellow centres. They have become 
naturalised in the West Indies, where they are called 
jasmines. The white-flowered species is now grown in most 
tropical countries and is known by various names, including 
temple flower and graveyard flower (Fig. 69). 





Ki^. 58 . FlowtMs iiiul young leaves of Domhef/d n>f mithfo/t(i lloi'hst 
Salisbury C'ommoiuige 
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Plectranthus floribundus Jf.K.Br. Family Labiatae . — This 
is onet of the most striking shrubs of the sandveld which is in 
flower ui the present time. It has long pale brown branches 
usually about feet long and curved downwards, with 
numerous scattered racemes of bright yellow flowers on stems 
two to thr<‘e inches long and no leaves at flowering time (Fig. 
GO), (fliildren have given the name “scrambled eggs’’ to this 
plant. Its underground stems are thickened and are used by 
natives in times of famine as a vsubstitute for sweet potatoes. 
Varieties of this plant are found throughout East Africa from 
Kenya to Natal. 

The Knot-weeds or Smart-weeds, Polygomnn spp. Family 
Polijgovaceae . — Several species of knot-weeds or smart-weeds 
occur in Southern Ilhodesia, but they are easily recognised 
by the membranous sheath which surrounds each knot or node 
where the branches join the main stems. These sheaths are 
sometimes short and finely divided, but in other species they 
are hmg and may have long hairs or not. 

The Dooryard Knot-weed, Pohfgonvm aviculave L., is an 
introduced weed from Europe. It is a semi-prostrate annual 
of a bluish green (olour and the slender branches may reach 
2 feet in length. The leaves are nearly elliptical, up to 1 inch 
long. The sheaths are silvery and split into narrow lobes. 
The flowers are very small, solitary or in groups of 2 or 3 
in the axils of the leaves (Fig. 61). It is common in dry soil 
such as railway embankments, roadsides, etc. 

The typical Smart-weeds are represented by several 
species which are commonly found in wet ground. The flowers 
are pink and are arranged in long cylindrical heads. Poly- 
gonum tonwiitosum Willd. (Fig. 62) is common on river banks 
where the thick red stems often reatK a length of five or six 
feet. When the water is dammed up, however, the stems 
reach four or five times that length, and observations made 
at Cleveland Dam, Salisbury, would indicate that this weed 
is likely to become of great importauce. It probably harbours 
snails and the decaying stems undoubtedly discolour the 
water. 
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Report of the Chief Animal 
Husbandry Officer. 

FOE THE YEAR ENDING 31st DECEMBER, 1938. 


By A. E. Romyn, Chief Animal Husbandry Officer. 


Cattle Industry. — The general condition of cattle has been 
good during the past year and, despite the difficulties of water 
in Matabeleland during the dry season, the bulk of the cattle 
wintered well throughout the Colony. 

A fairly widespread tendency to change over from dairy- 
ing to beef in the case of marginal and casual ( ream producers 
has been evident. The primary cause for the change has 
been the higher prices for beef, but fear of the new dairying 
regulations and the discouragement of farm butter making 
have been contributary causes. 

This change-over is to the good in many instances, and 
farmers, while complaining of the loss of their cream cheque, 
have in most cases had to admit that their calves have never 
looked better. The sale of the improved calves, when mature, 
will probably more than compensate for the immediate loss of 
the cream or butter cheque. The veld, moreover, benefits 
from the lesser amount of kraaling and herding usual in beef 
production as compared with dairying. 

The prosperity of the tobacco industry this year has 
caused the average tobacco farmer to neglect his cattle. 
Tobacco growers in general seem to have forgotten that in 
1928-30 it was necessary to take to cattle to save themselves, 
and it is still just as unwise to concentrate on one crop, 

Sunnhemp hay has come to the fore this year as a fee 
for cattle* The feeding results with this crop have so far 
been good, but further experience is needed on a large scale 
before its value in established feeding practices can definitely 
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be determined. A reduction in the price of molasses from the 
Rhodesian Sugar Refinery, Bulawayo, has popularised this 
feed in the Colony and all available supplies have been 
absorbed. 

The ^‘feeding of weaners*’ has definitely made a forward 
stride during the past winter, and it is encouraging to note 
that much more interest is now being shown in the efforts 
made by this Division to establish the sale of weaners on a 
(‘ommercial basis. 

Noticeable areas of vlei lands are being laid down to 
improve vlei pastures to supplement the winter grazing. The 
early results are encouraging from a winter feeding stand- 
point, but the eventual success of the enterprise will depend 
on whether these vleis continue to hold their moisture after 
cultivation. 

Export ol Beef. — In May last the plant of the Rhodesia 
Export & Cold Storage Company in Bulawayo was taken over 
by the Cold Storage Commission of Southern Rhodesia in 
terms of Act No. ‘17 of 1937, without any break in the export 
of beef. 

Pri(‘es for (hilled beef in 1938 showed a considerable rise 
over 1937. A very satisfactory feature of this rise has been 
the narrowing of the price margin between the chilled beef 
exported from this Colony and that exported from other 
Empire source, es. From September to November inclusive 
Rhodesian chilled beef (Imperial grade) sold at prices equal 
to or above chilled beef from all other Empire sources. 

This particular rise is attributed to a rise in the average 
quality of the beef exported and to the stricter grading for 
age in the ^‘Imperial Grade.’^ For the first time in the last 
three years * ‘Imperial Beef’’ has sold at a marked premium 
over Standard Beef. During the latter half of the year 
grading standards have been maintained on a consistent basis 
though there was some relaxation early in the year. It is 
essential, both from the standpoint of the producer and the 
market, to maintain consistent standards. This point cannot 
be too strongly stressed, as there is agitation each year to 
lower the grades during the scarce season. 
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The difficulty of finding supplies of suitable quality 
chillers from December to February or March, frequently 
alluded to in the past, still remains and, as the export of the 
lower quality beef might be developed to keep the works in 
operation over this period, a certain amount of below grade 
chilled beef was exported to the Provinces in the United 
Kingdom us an experiment. The beef sold at satisfactory 
prices in relation to its quality. 

The guaranteed prices paid for chillers from June to 
Decjember inclusive (the period of operation of the Cold 
Storage Commission) were as follows: — 


1938. 

Imperial 

Grade. 

Standard 

Grade. 

Standard “B” 
Grade. 

June 

30/- 

2G/6 

23/6 

July 

30/6 

27/- 

24/- 

August 

... 31/- 

27/6 

24/6 

September . .. 

35/- 

28/- 

25/- 

October 

35/- 

28/6 

25/6 

November . . 

35/- 

29/’- 

26/- 

December 

35/- 

30/- 

27/- 


These prices were paid per 100 lbs. on the “neC’ dressed 
weight delivered at the Commission’s works in Bulawayo. 
Cattle purchased out of hand were paid for on the above basis, 
less railage or cost of delivery, cost of purchasing and 
allowance for condemnations and rejects. 

The prices on the local market and the net returns on the 
quota cattle sent to Johannesburg at times exceeded these 
prices. The Commission in consequence lost supplies of 
chillers which should not have been diverted from the works. 
Owing to the shortage of fat cattle to meet the three markets, 
attempts to raise the export price to secure supplies were only 
partially effective as, in the circumstances, they naturally 
resulted in a further rise in the local price. 

On account of the comparatively high local price for 
compound and medium cattle there has been a large decrease 
in the amount of frozen and boneless beef exported this year. 
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The number of cattle slaughtered by Messrs. Liebigs for 
extract and canned beef, etc., showed, however, on increase 
over 1937. 

Local Market. — The local market in the larger centres 
have been maintained at what is generally considered a satis- 
factory level throughout the year. Towards the end of the 
year the price of “(compound cattle” was higher in proportion 
than tlic better grades of beef. 

Pure Bred Cattle The breeders of pure bred cattle have 

had a good year and have disposed of their bulls at prices 
above last year. 

Having in view, however, the vast need for good bulls 
to etfect improvement in the herds of this Colony, and the 
Government assistance available towards the purchase of 
bulls, the demand has, on the whole, been disappointing. The 
limited local production of pure bred bulls has been practically 
equal to the effective demand, except in the case of some of 
the dual purpose dairy breeds, of which the supply is rela- 
tively much smaller. 

A limited number of good bulls, chiefly of the dual 
purpose or dairy breeds, have been imported from the Union 
of South Africa. For the first time in several years a number 
of Swiss bulls have been imported and a good draft of beef 
Shorthorn bulls. 

Breeders of pure bred cattle are, however, showing 
greater confidence in the industry than hitherto. In most 
cases they are expanding their breeding herds, though on a 
conservative basis. In the circumstances their policy is 
probably sound from the standpoint of the individual, though 
from a national standpoint a much faster expansion is 
desirable. 

Livestock Improvement Scheme. — The following table 
shows the number of applications received and approved under 
the Livestock Improvement Scheme for the last four years : — 
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Year. BULLS. RAMS. BOARS. 

No, of No. of No. of 

applications. applications. applications. 

Received Approved. Received Approved. Received Approved 


1935 

218 

109 

31 

12 

25 

9 

1936 

24J 

175 

90 

71 

18 

5 

1937 

200 

148 

63 

57 

13 

8 

1938 

247 

175 

56 

42 

19 

12 

Totals 

906 

607 

240 

182 

75 

34 

The number of 

applications show 

a small 

increase 

on the 


previous year. 


The grants actually paid out on bulls during the current 
year up to date have been : — 


Aberdeen Angus 1 

41 bulls and 15 heifers. 

Hereford I 

34 bulls. 

Friesland ! 

15 bulls. 

Africander j 

28 bulls. 

Red Poll ; 

7 bulls. 

Shorthorn | 

15 bulls. 

Sussex j 

28 bulls. 

Guernsey : i 

1 bull and 5 heifers. 

North Devon ; 

2 bulls. 

South Devon ! 

2 bulls. 

Ayrshire , : 

1 bull. 

Brown Swiss j 

2 bulls. 


The scheme has now reached a stage when it should be 
amended. The remarks made under this heading in my report 
of 1937 still apply. 


The present scheme is not reaching a sufficiently wide 
circle of farmers. It has done a great deal of good, but there 
is now the tendency for it to be used chiefly by a too limited 
group of established cattle farmers, many of whom come back 
year after year for grants. 

The good prices ruling for all classes of slaughter cattle 
at the moment have apparently removed the incentive to 
improve in many cases and it appears that no great progress 
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will be made in the genetic quality of the general herds unless 
some method of compulsion is adopted to cut out tbe 
undesirable bull, A “bull licencing scheme’^ was considered 
this year by the Jlhodesia Agricultural Union at their annual 
meeting, and it would seem advisable to substitute a scheme 
of this type for the present system. 

Grading of Beef for Local Consumption. — The grading of 
beef for local consumption in liulawayo has lost ground this 
year. 

Most of the butchers have not been in favour of the 
s(dieme and the general public, in the absence of any vigorous 
advertising scheme, has proved apathetic. 

The stiheme has been further handicapped by the com- 
paratively high price of cattle suitable for grading as “choice 
beef.“ High prices usually cause the local butcher to limit 
his purchases as far as possible to cheaper cattle of poorer 
quality. 

The local market is not likely to be a satisfactory outlet 
to the European producer until beef is paid for and sold on 
some basis which bears a more definite relationship to its 
quality and cost of production than the present one. This 
ideal will not be attained until there is a compulsory system 
of grading beef at the larger centres in the Colony. 

At present an unsound position exists in that the producer 
of the better quality of cattle has to rely (*hiefly on a subsi- 
dised market overseas for the sale of his beef, wdiile the local 
consumer is actually discouraged from eating meat by the 
poor quality of much of what he is sold. 

Ill view" of the poor support of the voluntary scheme it 
may be advisable to discontinue the local grading service for 
beef in Bulawayo next year. 

Pig Industry. — The passage of the Pig Industry Act, 1937, 
has changed the outlook of the pig industry in this Colony. 

Bacon pigs are now graded after slaughter and minimum 
prices have been fixed for the various grades. Provision exists 
to extend these provisions to pork for local consumption. 
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The ‘‘minimum” prices which have been in operation 
during the year 1938 for bacon pigs are : — 

A Grade — 4fd. per lb. liveweight. 

B Grade — 4|d. per lb. liveweight. 

C Grade — 3|d. per lb. liveweight. 

No price is fixed for pigs which do not fall within these 
grades. 

Deduction of |-d. per lb, liveweight may be made from 
these prices for pigs showing deficient bellies, seedy cut or 
deficient hams. 

There has been a shortage of both bacon and pork pigs 
throughout the year and the bacon factories have, on their 
own initiative, since April last, in most cases been paying 
Jd. to fd. per lb. liveweight more for each grade. Pork pigs 
have realised up to 7d. per lb. dressed weight, though 5d. 
per lb, dressed weight is a more representative price. 

Pig production this year has not shown the expansion 
which was anticipated with the stimulus of fixed prices. Pig 
producers have still in mind periods of low prices in the past, 
and as prices for cattle and maize have been good affording 
alternative outlets for their efforts, they have not yet shown 
a tendency to ‘‘get back into pigs” w’holeheartedly. A great 
deal of foundation work has been done, however, the effects 
of which should be apparent in 1939. Efficient producers 
have increased their breeding herds, though an unfavourable 
winter has held up progress in the Melsetter and Chipinga 
areas. 

The grading system has been successful. Producers have 
now generally accustomed themselves to the system, though 
it was at first treated with suspicion. A definite improvement 
in the quality of the pigs arriving at the factories is evident. 
The chief improvement was effected within the first few 
months and since then supplies have somewhat stabilised 
themselves at the higher general level of quality reached at 
the end of the first three to four months. 
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The increased interest in pigs was especially refle<ited at 
the Umtali and Bulawayo Shows, where in quality and 
numbers the pig exhibits far exceeded anything seen at those 
centres in the last five or six years. 

A number of pig producers who are not dairy farmers 
have increased their breeding herds this year. These pro- 
ducers rely largely on meat or bloodmeal as a protein vsupple- 
ment to balance their farm rations. The local supply of these 
two feeds has been short this year, and there may be a much 
more serious shortage next year if the anticipated expansion 
in pig production takes pla(*.e. It may, therefore, be neces- 
sary to make arrangements to import these feds in bulk. 

Sheep Industry. — Assisted by a dry winter, 1938 has been 
the best sheep year in the Colony for a decade. Lambing 
generally has been good and the pri(*es realised for Eastern 
Border wool clips have been satisfactory considering the state 
of the market. The price of mutton has been satisfactory, but 
local supplies still cannot meet the demand and are mostly 
of inferior quality. 

More interest generally is being shown in the health of 
the sheep and dosing can now be said to be established. The 
improved f'oiidilion of the sheep, due in j)art to the dry 
winter, has resulted recently, however, in a vslackening in ihe 
routine of dosing. This set-back is likely to be only a tem- 
porary one, as the condition of the undosed she€*p during the 
coming rainy season will bring home the necessity for regular 
treatment throughout the year again. 

A number of breeding sheep have been imported from the 
Union this year. Several experienced sheep farmers from the 
South have also taken up farms in the Colony. These impor- 
tations should help materially to advance the industry. 

An Animal Husbandry Officer to devote his main time to 
sheep was appointed during the year. Tie has been stationed 
at Melsetter. 

experimental Work. — The chief work of this Division in 
the past year has been the development of the Grasslands 
Experiment Station at Marandellas. The ground has been 
prepared here for a general study of the problem of the amount 
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of beef which can be produced per acre on eandveld under 
^‘typical Mashonaland’' conditionB and the effect of various 
systems of management on the natural veld. The general 
direction of this work is under a Pasture Research Committee, 
but the administration and management of the Station and 
the experiments are carried out by this Division. 

Publications. — In co-operation with the Government 
Experimental Farm at Bulawayo, the following work has 
been published this year : — 

(1) Feeding of Sunnhemp Hay as compared with Cowpea 
Hay in a fattening ration for bullocks. — RJiodema 
Agricultural Journal^ January, 1938. 

(2) Protein Supplements for fattening cattle. A com- 
parison of Meat Meal, Groundnut Cake and Cotton 
Seed. — Rhodesia Agricultural Journal, March, 1938. 

(3) Cost of Fattening Bullocks of various ages in 
Matabeleland. — Rhodesia Agricultural Journal, 
November, 1938. 


Bugs and beetles take their toll 
hut 

Cleanliness Aids Insect Control, 
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The Course of Prices of Certain 
Agricultural Products in 
Salisbury. 


By the Acting Governnient Statistician. 


Ortaiii statements have been made in the Press and else- 
where to the effect that legislation introduced for the orderly 
marketing of the agricultural products of the Colony has 
resulted in raising the ])rices to consumers. At the request 
of the Department of Agriculture an investigation into the 
course of prices of certain agricultural products over a 
number of years lias been carried out and the results are 
published in this article with the object of placdng on record 
a clear ]»icture of wdiat the liucdiiations in price have actually 
been . 


The prices of the ten commodities enumerated below have 
been analysed and graphs drawn by means of which the 
fliKduations wdiich have occurred from year to year can be 


seen at a glance. 

(1) Butter. 

(2) Cheese, 
(d) Bacon. 

(4) Egfrs. 

(5) Milk. 


(6) Sirloin of Beef. 

(7) Potatoes. 

(8) Flour. 

(9) Maize Meal. 

(10) Maize. 


With the exception of maize the prices utilised are those 
(juoted by six or seven of the leading grocers, produce mer- 
chants or butchers in Salisbury and represent the average 
retail prices paid by consumers in Salivsbury throughout the 
period. 


The period during which orderly marketing has been in 
force is indicated on the graphs of prices of those commodities 
for which (iovennnent control measures have been instituted. 
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(1) Average monthly retail and wholesale prices of First Grade Butter 
per lb. Salisbury, 19^-1939. 

(1) Butter— First Grade 1928-1989. — A Hkudy of the graph 
showing the monthly retail prices of first grade butter as 
quoted by grocers in Salisbury shows that there have been 
two distinct phases of retail prices during the last eleven years, 
the first being from 1928 to the end of 1932 and the second 
from 1934 to 1939. The first phase showed a sharp fall in 
the trend of prices. The year 1933 was one of rising prices 
to a level about midway in the first phase. From tliis point 
the second phase commenced during which the trend was very 
slightly downwards. 

The graph also show’s the fluctuations in the wholesale 
price of butter so far as they are available throughout the 
period. 



iLl 

^2) Average monthly retail prices of First Grade Local Cheddar Cheese 
per lb, Salisbury, 1988-1939. 
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(2) Cheese — First Grade Local Cheddar. — The prices are 
those quoted by Salisbury grocers for first grade local Cheddar 
cheese per lb. During 1928 the price of cheese fluctuated 
between l/ll and 1/10 per lb. In 1929 the price was around 
1/11 dropping in 1980 to 1/9. During 1931 the price fell to 
1/7 and in 1932 to 1/6. At the end of 1933 there was a sharp 
rise to 1 /lO, followed by a drop to 1/6* in the early part of 
1934. Thereafter the price wavered around 1/8 until the last 
quarter of 1935, when it began to fall again, remaining 
around 1/4 during most of 1936 and until half way through 
1937, when it rose sharply to 1/6 and has been maintained 
within one penny of that price throughout 1938 and 1939. 



(3) Average monthly retail prices of Bacon (backs and streaky) per lb. 
Salisbury, 1928-1938. 

(3) Bacon— Back and Streaky. — The graph showing the 
monthly retail prices of bacon (back and streaky) in Salisbury 
indicates that until August, 1930, prices moved upwards from 
2/- to about 2/2|, after which date there was a rapid fall to 
1/6 at the beginning of 1931. The ])rice remained at this 
level throughout 1931 and the first quarter of 1932. During 
the rest of the year 1932 prices remained between 1/7^- and 
1/7. In 1933 prices varied between 1/6 and 1/8^-. During 

1934 prices ranged between just over 1/91 1/7^, and in 

1935 there was a further drop of about one penny per lb. to 
1/6, which price was maintained until October, 1936, wdien 
the price fell to 1/5 until the end of the year. The year 1937 
saw’' a slight rise to 1/6 and 1938 prices ranged between just 
over 1/6^ and just under 1/8, remaining fairly steady at 
about i/7J for the last few months of the year. 



(4) Average monthly retail prices of Eggs per dozen. 

Salisbury, 1928-1938. 

(4) Eggs. — Owing to the large seasonal fluctuations in the 
retail price of eggs per dozen in Salisbury during 1928-38 it 
has been found necessary to fit to the graph a line of trend. 
I'his shows that from 1928 until 1934 prices moved down- 
wards, the maximum and minimum prices during this period 
being 3/7 a dozen in May and June, 1928, and 10|d. in 
September, 1931. From 1934 onwards the trend has been 
upwards, maximum and minimum prices during the latter 
period being 3/1 in May, 1938, and 9|d. in August, 1937. 



K.5 

(6) Average monthly retail prices of Milk per pint. 

Salisbury, 1^-1938. 

(5) Milk. — Not much need be said about the retail price 
of milk, which has varied between the maximum price of 
3.8d. per pint during 1928 and 1929 and 3d. during 1938 to 
1938. During the latter part of 1938 the price rose to 3^d, 
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(6) Aveiage monthly retail prices of Sirloin of Beef per lb. 

Salisbury, 1928-1938. 

(6) Sirloin of Beef. — Throughout the period 1928 to 1938 
the maximum fluctuation in the retail price of sirloin of beef 
per lb. in Salisbury has been 2 l-5d. The lowest price 
recorded was 7.8d. from March to June, 1933, since which 
time there has been a rise to lOd. per lb., which lasted from 
September, 1937, to October, 1938, after which there was a 
very slight decrease. 



Xo.7 

(7) Average monthly retail prices of Potatoes per 150 lb. bag. 
Salisbury, 1928-1938. 



672 


THE RHODESIA AGRICULTUBAL JOURNAL. 


(7) Potatoes. — The retail price of potatoes per 160 lb. bag 
in Salisbury has shown such large seasonal fluctuations that 
it has been necessary to fit to the graph a line of trend. This 
shows that the trend of prices fell fairly rapidly from 1928 
until 1933, after which date there was an upward movement, 
which was being maintained in 1938. The maximum and 
minimum prices were 26/2 in December, 1928, and 7/2 in 
March, 1937. It will be seen that the price movement is a 
seasonal one with high and low prices occurring fairly 
regularly during certain months of the year. There has been 
a very noticeable variation in the difference between the 
highest and lowest prices in certain years. For instance, in 
1933 prices rose from 9/6 in May to 23 /2| in October — a 
difference of 13/8|, while in 1936 the highest price was just 
under 20/3 in January and the lowest 12/7 in December — a 
difference of 7/8. During 1932 the highest price was just 
under 12/9f in October and the lowest price 7/7f in August 
— a difference of only 5/2. 



(8) Average monthly retail prices of Local Flour per 100 lb. 
Salisbury, 19284938. 


(8) Flour— Local. — The graph of retail prices of local flour 
per 100 lbs. in Salisbury during the period 1928-38 is, unfor- 
fortunately, not complete, as during 1931 and 1932 these 
prices were not recorded. The graph shows, however, that 
prices fell rapidly from 34/7 during 1928 to 29/- from August 
to November, 1933. A recovery followed bringing the price 
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to 30/1 from May, 1934, until July, 1935, after which there 
was another drop with minor fluctuations to 29/4 in August, 
1936. In February, 1937, the price rose again to 30/4 and 
fluctuated about that price until in Sepi ember, 1938, it was 
exactly 30/-, at which level the price remained steady until 
the end of the year. 



(9) Averaffe monthly retail prices of Maize Meal (first grade) per 
180 lb. bag. Salisbury, 1928*1958. 

(9) Maize Meal. — The graph showing retail prices of maize 
meal per 180 lb. bag in Salisbury during 1928-1938 is again 
not complete, as during 1931 and 1932 the prices were not 
recorded. This break, however, does not prevent the follow- 
ing conclusions being drawn. 

There was a very rapid fall in price from January, 1928, 
when the price was 18/4 to October, 1930, when the price w^as 
13/5, but since 1933 prices have with one or two fluctuations 
tended to remain steady around 14/6, although in Ihe latter 
half of 1938 there was a fall until by December of that year 
maize meal was being retailed at just under 13/11 per bag. 
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show the fluctuations in wholesale price of maize in Salishury 
during the period 1911-39 the method adopted has been to 
utilise figures quoted by the Salisbury Farmers’ Co-op. Jjtd. 
from 1911 to 1930 and by the Maize Control Board since 1931. 
The prices plotted for the period 1911-30 are the Farmers’ 
Co-op. pay-outs plus 4d. per bag, representing the annual 
average cost of maize to the consumers in Salisbury and for 
the period 1931-39 the prices shown are the Maize Control 
Board prices for 16 ton lots and over f.o.r. Salisbury. 

The following conclusions can be drawn from the graph 
and trend line. 

(1) The annual average wholesale price of maize in 
Southern Rhodesia from 1911 to 1939 was 10/9 per 
bag. 

(2) Over tbis period there has been only a very slight 
rise in the trend of prices. 

(3) There has been a marked diminution in the magnitude 
of the fluctuations in price during the period, the 
fluctuations disappearing in 1934, since when the 
price has remained fixed at 11/- a bag or 3d. per bag 
above the average for 29 years. 





(Photo 1)\ («ttirtrs\ of tlie Sf)il Conservation Service) 
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Soil and Water Conservation 

PART III. (Continued,) 


SOIL CONSERVATION AND EARMING. 


CHAPTER VIII.— PLOUGHING. 


By D. Ayi.en and the Irrigation Officers. 


Humus and Good Ploughing. — Two of the most vital factors 
in erosion control are high humus content and good ploughing. 
Erosion proceeds far more rapidly on impoverished land 
which has been poorly ploughed, and such a land may require 
twice as many ridges as one in good heart. It also appears 
that land originally deep and highly fertile erodes very 
rapidly when depleted of humus. 

Ploughing of Contour-ridged Land. — Ploughing should 
always be done on the contour, except on almost flat lands 
where it is permissible occasionaly to plough across the ridges 
if they are made wide enough. 

The extra time taken to plough a contour-ridged land is 
very small, except on steep slopes and acute curves, and in 
such cases the obvsence of gullies often more than compensates 
for the inconvenience, apart from the fact that wiihout ridges 
there might be no land to plough. Moreover, wdth contour 
ploughing there is no heavy uphill pull. 

On steep lands a difficulty arises from the fact that the 
ridges are seldom parallel, and w^edge-shaped pieces of land 
are left unploughed. Excessive turning and trampling on 
the land can be avoided by ploughing these pieces separately 
with a single-furrow or reversible plough, or trampling can 
be avoided by ploughing the wedges first. 
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Another difficulty that arises sooner or later is when, 
through the ploughs always being entered in the same furrow, 
the finishing and opening furrows eventually become hollows 
and banks. When once the ridges have been sufficiently 
widened by ploughing against them it is advisable to change 
the system of striking out. Even before this time it may be 
as well to alter the position of the central ^‘blind"' or finishing 
furrow. This can be done by ploughing the land between the 
ridges in two strips instead of one, and perhaps altering the 
widths of the two strips from year to year. 

The illustration shows a system of ploughing which will 
not only achieve this object but will also perform the main- 
tenance of the ridge (on flat lands) and trough. 

The plough is entered on the ridge with the front wheel 
on the crest (A) and ploughs the side slopes, throwing the 
soil inwards. This covers ‘‘strip No. 1,^^ which, needless to 
say, must be omitted on narrow ridges and on steep lands. 

Strip No. 2 is next ploughed, striking out the optming 
furrow at B at an even distance from the ridge. This distance 
should be altered every year. Ploughing by back-furrowing 
(throwing inwards). is continued until it reaches strip No. 1 
thereby widening and deepening the trough. 

An alternative method is to utilise two or three outward 
strips in reploughing the upper slope of the bank and so 
still further raising it. 

Strips Nos. 1 and 2, it will be noted, are ploughed with 
a right-hand turn, and to avoid overturning the plough a 
“figure of eight’’ turn should be made. 

Strip No. 3 is then ploughed in the ordinary way. The 
position of the finishing furrow P varies owing to the yearly 
alteration of the width of strip No. 2. 

This system of ploughing may be alternated with other 
methods, as thought advisable. For instance, the plough may 
be entered in the old finishing furrow and the whole land 
back-furrowed, thereby filling the central hollow and pushing 
the soil away from the ridges, or the centre portion may 
be back-furrowed and the two remaining small pieces 
ploughed as one ^‘furrow,” and in a similar manner. 










Fig. 53 
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If the land has been ploughed in iwo strips, the two 
finishing furrows may be closed by ploughing them at the 
same time, the forward trip along one and the return trip 
along the other, and thus throwing in one direction only, 
which almost closes them and avoids undue turning and 
trampling. 

On shallow soil or tobacco lands it is most important to 
keep the depth of the soil the same throughout the strip 
between the ridges. The formation of a shallow patch in 
the centre can be overcome by variations of the methods out- 
lined above. 

If reversible ploughs are used the soil should be thrown 
uphill quite as often, if not juore often, than it is thrown 
downhill. 

Once the ridge and trough have been made adequate, 
they should not be increased in size bxit only maintained by 
the various methods when ne(*e8sary. An unduly large bank 
is a waste of good soil, though this is far from a common 
fault. 

No hard-and-fast rule can be laid down. Each farmer 
must use his own discretion as best suits his farming practice, 
implements and needs. 

Ploughing '^Headlands/’ — The turning of ploughs in the 
land without lifting them produces a hollow just inside the 
land and a bank at the edge. The hollow is often a serious 
cause of erosion. In suc h a case it is good practice to plough 
the headland up and dovn the slope, but in such a way as 
to work the bank into the hollow and completely fill it. The 
only hollow left is the small finishing furrow which is in the 
hard ground outside the land, which should be made with 
the plough set very shallow indeed. The most useful ploughs 
for the purpose are single-furrow and reversible ploughs. 
Alternatively an ordinary plough may be taken right round 
the edge of the land. 

In this case the plough is entered in the hollow and 
follows along it on all four sides of the land. The direction 
of ploughing is such that the furrow is thrown away from 
the edges of the land. Ploughing is continued until the 
strips between the hollows and the veld is completed. 
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In extreme cases of large hollows and high banks the 
process may have to be repeated several titnes. A land 
leveller can be used with advantage, and as soon as all 
loosened soil has been moved the ground should be 
reploughed. The dangerous bank and hollow can be entirely 
eliminated by this means. 

As far as possible the formation of a hollow at the head- 
land should be avoided by continuing the straight furrow into 
the veld, and turning to enter the new furrow with the plough 
lifted right out. In preference to ploughing round the 
headlands, where there is not enough room to turn outside, 
they should be ploughed as a separate strip, throwing in 
opposite directions each year. 

Dangers and Difficulties ol Terracing EHect.— A far more 
serious problem is the gradual conversion of ridges into level 
terraces the exclusive use of reversible ploughs throwing 
downwards, which denudes the upper j)art of the land ami 
piles the soil against the ridge. It would be physically 
impossible to even out the soil once this had happened. An 
even depth of soil can be maintained by back-furrouing in 
alternate years with an ordinary plough, and throwing uphill 
as often as possible with the reversible plough. The latter 
has many uses in farming contour ridged land, but slnuild not 
be used throwing downhill exclusively. 

The object of contour ridges is to grow good crops all 
over the protected area. Owing to the considerable drop 
betweein ridges, unless specially close spaced for that purpose, 
the fotjnation of a terrace can only be brought about by 
removing a considerable depth of* top soil from the upper 
part of the strip to pile it on the lower. True bench terraces 
are purposely so narrowly spaced that even after levelling out 
the terrace there is still sufficient good soil left at the upper 
edge. Bench terraces designed for irrigation are made quite 
short and with different gradients to those used for contour 
ridges. 

The disadvantages of attempting to convert standard 
spaced contour ridges to bench terraces are many. 

(1) The removal of top soil from the upper half. 



Fij; 56 A ionium noiiMTteil into a temu-t* hank ilim to imiiiopi*. 

farming methods. 
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(2) Kventually exposes sub-soil which overlays all the 
strip. 

(2)) The best soil is now mainly buried in the hu^e bank. 

(4) This bank is difficult to maintain and must be kept 
under a cover of grass, and cannot be crossed by any 
machinery. Cattle walking down it do great damage. 
Hats can also easily damage it. 

(5) In the event of a break h(‘ad erosion is rapid owing 
to the high overfall and a large hole is formed which 
is most difficult to repair. 

(fi) On heavy soils bench terraces might cause the reten- 
tion of excessive amounts of water during a long wet 
spell . 

Important. — In all cases where contour ridges are 
terracing it is most urgent that the proper steps be taken 
iminediately to correct this evil, either by 

(1) Intermediate ridges to effect better control. 

(2) Better farming methods. 

(3) Change over of reversible ploughing from downhill 
to uphill. 

(4) Conversion of the system to correct spacings, 
gradients and lengths of a design suitable for that 
purpose. 

CHAPTElt IX.— STRIP CROPPING. 

ICxcept on very gentle slopes (flatter than 1 in 100) strip 
cropping can only be considered a temporary or emergency 
measure. The advantages of the greater protection afforded 
by contour ridges and their permanency completely outweigh 
the slightly higher initial cost whic^h in any case is almost 
insignificant compared to the benefits which accrue. 

In certain cases where soil is highly erosive modified 
forms of strip cropping can be most advantageously used in 
conjunction with contour ridges. 

Recommendations for the mse of strip cropping are there- 
fore limited to — 
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(1) Cases where a new occupier of a farm wishes to afford 
some protection to lands that cannot be contour- 
ridged that season. 

(2) Cases where, owing to highly erosive soil, contour 
ridges alone are not satisfactory, and further pro- 
tective measures are required. 

(3j Gentle slopes where owing to light rainfall or very 
absorbtive soil big run-offs do not occur. Strip crop- 
ping, contour planting and listing may then almost 
prevent all run-off. 

The object of strip cropping is to check the rush of surface 
water. Filter out the silt which it carries and increase the 
absorption of water, not only in the close growling strip but 
elsewhere also, as clean water penetrates better than muddy 
water. 

The run-off and erosion on a land carrying such clean 
cultivated crops as (a) maize, cotton, tobacco and sunflowers 
are much greater than for low-growing, running, or dense 
crops such as (h) Rhodes grass, thick-sown sunnheinp, w^inter- 
some, Dolichos bifloris, rapoko, native beans, cereals, lucerne, 
etc. By alternating strips, on the contour, of (fe) crops wdth 

(a) crops, serious erosion is checked and j)enetration of w^ater 
increased. 


Various Methods of Strip Cropping. 

(1) Strip Interplanting or Buffer^' Strips . — After 
contour-ridging a badly-eroded, badly-farmed land, and to 
prevent excessive soil movement during the years that the 
land is being re-conditioned, strips of (h) crops can be planted 
at intervals of about twenty rows. At every gully a small 
brush-w’^ood and straw cheek should be made, and semi- 
permanent (h) crops or grass should be planted in the silt. 
This method will give the quickest results in smoothing a 
badly-gullied land. 

(2) Strip-planting the line of a contour-ridge is useful 
when for any reason it is not possible to build the ridge at 
once. The strip should be 5 to 7 yards wide, and all gullies 
should be blocked qs under (1) above. 
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(3) Strip-farming consists of wider strips of alternating 
(a) and (b) crops, planted on the contour, but is not generally 
intended for permanent protection, and should be replaced by 
contour ridges as soon as possible. 

(4) Permanent systems of strip-cropping between wide- 
spaced contour ridges on steep slopes can be practised by 
modifications of the three methods above. For instance, hay 
crops and tobacco could be alternated, the hay being planted 
on the upper half of one strip and tobacco on the lower half, 
and the opposite arrangement for the next strip below the 
contour ridge. 

(5) ^'Filling” Strips . — This is a useful way of evening 
the distan(*e between irregular contour ridges. The main crop 
is planted just below and along a ridge, and the rows are 
continued half way down the strip. A strip-crop is then 
planted, and if a grass, can be used as a roadway for reaping 
tobacco, etc. The main crop is then continued in parallel 
rows almost down to the next contour ridge, when the remain- 
ing area is planted to a (/>) crop, thus holding up silt and 
avoiding short rows. This strip-crop can be a permanent one. 

(()) Permanent hedges in the veld should be planted on 
the contour, and may consist of good covering grasses or rows 
of aloes, briar roses, Napier grass, Vi-Vi, small trees and 
shrubs, etc. The subject is further described in Departmental 
Bulletin No. 1,01G, “Natural Protection from Soil Erosion.^^ 

(7) On New Lands . — It is often impossible to contour- 
ridge a land the same year that it is cleared, and there is a 
common idea that no damage wdll be done for two or three 
years. The best of the soil is the first to go, howrever, 
especially if the land is cross-ploughed. The finishing furrows 
should be approximately on the contour, and should not be 
completely closed. This narrow’^ strip should be left 
unploughed, and not damaged by cross-ploughing. 

(8) Timber Breaks . — It is a good practice on tobacco 
farms to leave contour strips of virgin timber aboiit 10 yards 
wide every 50 to 100 yards. These strips act as wind-breaks 
and reduce erosion and run-off, but should be supplemented 
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by drains in the strips. jTh^ lands should be planted so that 
water from one land does not break into a lower one, but is 
led o£E on grade to a natural valle3^ 

Provided the slope is not too steep and the land is 
returned to a sown grass after two tobacco crops, the system 
is satisfactory. 

(9) Establishment of Pastures in Vleis. — To prevent 
erosion while the grass is establishing itself the land should 
be protected by low contour ridges of the type made with a 
disc plough and the ridges first established to paspalum, etc. 
Next year the strips between the ridges should be planted to 
grass^ and on steep or badly-eroded land this planting should 
be alternated with belts of sunnheinp, as explained in Bulletin 
No. 1,016. 

(10) Strip Cropping on New Lands. — The lines of the 
contour ridges may be pegged before the land is broken and 
H strip of grass about 12 ft. wide left for the first season and 
the ridges constructed the following one. On steep long slopes 
or on soft erosive soil, and where grass cover is poor, this 
system would not be satisfactorv. 

(11) Rotational Strip Cropping of Gentle Slopes. — In 
certain districts with absorptive sandy loam soils and gentle 
slopes, even on jlands as flat UvS 1 in 200, a much needed 
quantity of water is lost as run-off during sharp storms, and 
though not readily visible there is a sufficient loss of soil to 
justify some measure of protection. After such a land has 
been storm drained a rotation of strip crops on the contour 
would do immense’'* good, especially in areas of scanty or 
irregular rainfall, if the row crops were planted in furrows 
or ^Tisted.’^ 

Is is impossible to definitelj^ state that under such con- 
ditions erosion and rumoff would be controlled as effectively 
by contour ridges, but it can be said that there would be a 
most considerable reduction. 

On even oir almost even slopes the strips could be parallel 
as strip crops on extremely gentle slopes can still be satis- 
factory when the error from the true contour does not exceed 
half the slope. The width of the strip planted to row crops 





Fig. 58 Ploughing in sunnhemp Contour ridges effect lillle improvement 
unless the land is well treated, but in that case an increased reward is 
reaped. 





Fig. 60. A l)acll;S' eroded land re.sti)red bv contour iidging and seiMling In 
grass. (The figures are .standing in tlie channel ami on the cicst of a 
contour ridge.) 
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should not exceed 50 yards, or if split in half by an erosion 
resistant row crop such as native beans down the middle, 75 
yards. The protection strip would be 25 to 35 yards wide and 
consist of a green-manure crop or grass for hay. For each 
farm the width of strips could be worked out according to its 
needs and the rotations used so that there is a progressive 
rotation of crops along the strips. 

The only added difficulty, and a very minor one, over 
normal farming is that the position of opening and finishing 
plough furrows should be reversed each year. This is most 
important if a portion of any furrow is at all off the true 
contour. 

Strip cropping on its own, except as an emergency 
measure, cannot be recommended at all on slopes steeper than 
1 in 100, nor is it satisfactory on heavy or vlei soils. 


If on curves, as they nearly always will be, the base lines 
from which the strips are measured off must be permanently 
kept by a hedge of Napier grass or similar device. 


MAIZE. 


COWPEAS, STTNNHEMP i 

^ not less than 

FOR SEED, Etc. j 

1 25 yards 

r 

MAIZE. "1 

^ not more than 

^ 50 yards 

GREEN MANURE OR 
GRASS FOR HAY, Etc. 



GRASS ROTATION. 

The practice of alternating crops with pasture “leys” 
every few years deserves to be adopted. Instead of leaving 
lands to fallow, they should be planted to a pasture grass, 
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such as Rhodes grass, which would give excellent grassing and 
hay, Man}^ farms are short of grazing, since what is usually 
left for this purpose is poor, rocky, trampled and burnt. 

A land planted to grass for 3 or 4 years and then returned 
to crop production will have given valuable grazing, and 
received great benefits, provided that it has been fertilised 
and properly grazed or mown. The fertiliser, manure, humus 
and fibre in the soil when it is re-ploughed are valuable plant 
foods, and put the land in better heart to resist erosion. In 
fact, there is no reason why the land should not be even better 
than it was when first cleared, since the grass-roots may have 
loosened the plough-pan, and it may well contain a higher 
proportion of humus and fibre after a well-grown grass crop 
than was present in the original veld. 

A long period under a thick grass is the only known 
efficient method of restoring a friable structure to a badly 
compacted soil. 

In some cases the grass can bo established by broadcasting 
the seed and light harrowing ol the surface*. Common 
Paspalum (P. dilatatum) and the native paspalum (/^ 
scrohiculatum) have been established in this way, though the 
process is slow. Both these grasses seed freely and can choke 
out less desirable grasses if mowing and grazing is regulated 
to this end. 

The land should be contour ridged with the object of 
conserving as much water as possible, so that several beneficial 
results are obtained from the one process. 

Details of water conservatiim on pastures were given in 
Part I. 

Great c;are should he taken so that the pasture is not 
grazed at times when the tramping of the animals is liable 
to pack the soil, as in that case the texture will be so damaged 
that it would be most difficult to obtain a tilth when it is 
desired to swich back to crops. 

' i'H * 
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Eecovery of Depleted and Eroded Lands, — Where previously 
to putting in protection works the land is eroded or depleted 
by over-cropping there may now be a slight inc^rease in crop 
yields, but a jump up in yields cannot be expected without 
restoring something to the soil. 

A green manure crop must be turned in, and it is usually 
advantageous and may be very necessary to apply a light 
dressing of fertiliser to the soil, in order to grow a really good 
green crop. The fertiliser will not be lost but absorbed by 
the green crop and made more readily available for the 
following cash crop. Whilst raw rock phosphate may be all 
that is needed, in some cases the soil may be deficient in other 
plant foods, such as nitrogen and potash. Although sunn- 
hemp is tlie standard green crop, a mixed crop of Somerset 
velvet beans and sunfloA\ers has on occasion produ(‘ed ex<‘ellent 
results and is more resistant to drought. 

(hop yields after such a treatment usually jump, but the 
kick is of short duration, as there is no reserve in the soil and 
it should be built up for a number of years by shorter than 
usual rotations. 

As depleted soils have a lessened capacity for retaining 
moisture the wider spacings than usual, of maize for example, 
will tend to give bigger yields. 

(Methods of rebuilding and broadening contour ridges 
will be described later.) 


C1.EANLINESS Aids Inseci’ (kixTROL 
(and e.veT]j little hit helps, esperialhf the last hit). 
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Annual Report of the 
Agriculturalist 

FOR THE YEAR ENDING 31st DECEMBER, 1938. 

By D. E. McLoughlin, Agriculturist. 

Season and Crops. — The season proved a difficult one for 
farmers. Drought conditions obtained up to the middle of 
December when the first beneficial rains fell. The late arrival 
of the planting rains coupled with continuous and heavy rains 
after mid-December severely handicapped planting operations 
and the main planting of maize was from two to three weeks 
later than in normal years. Heavy and incessant rains were 
experienced in January, and in many parts of the maize belt 
rain fell on every day of the month. The lack of sunshine 
in January had a very adverse effect on the maize crop. A 
severe drought followed in February and lasted for three 
weeks in parts of the Colony. The rainfall in March and 
April was insufficient for the requirements of the maize crop. 
The adverse weather conditions were reflected in reduced 
yields of most crops. 

Maize. — The total European acreage planted was 276,260 
acres as compared with 277,612 acres in 1936-37. The total 
production was 1,432,003 bags, or 5.18 bags per acre, as 
against 2,039,341 bags, or 7.35 bags per acre in the previous 
record year, 1936/37. 

The Mazoe district produced 549,320 bags, or 7.2 bags, 
as against 8.9 bags per acre in 1936/37; Salisbury 349,719 
bags, or 6.7 bags, as against 8.8 bags; Lomagundi 176,332 
bags, or 5.7 bags, as against 7.2; and Hartley 116,636 bags, 
or 3.7 bags, as against 8.3 per acre in the previous year. 

The production in Matabeleland was 108,935 bags from 
47,657 acres, or 2.29 bags per acre. 

Qrotmd Huts. — The acreage planted to ground nuts was 
6,242 acres, which is 102 acres more than in the previous 
year. The production was 46,644 bags, or 8.7 bags of 65 lbs. 
each per acre. 




ANNUAL REPORT OF THE AGRICULTURIST. 


689 


During the last three years the production of ground nuts 
has been insufficient to meet local requirements and importa- 
tion was again resorted to in 1938. The average yield per 
acre is deplorably low and is due to the indifferent treatment 
accorded the crop. Average yields of 30 to 35 bags per acre 
have been returned by at least one farmer in the Hartley 
district, who specialises in the prodmdion of the crop. 

Sunflowers. — Sunflowers found a profitable level during 
the year and parcels were exported to England and Australia. 

Wheat. — The season was an unfavourable one and the 
crop again suffered from lack of moisture, due to the early 
cessation of the summer rains. 


The acreage planted was 17,780 acres as compared with 
21,976 acres in the previous year. The yield was as follows : — 



Acres. 

Yield. 

Per acre. 

Irrigated 

3,615 

13,609 bags. 

or 3.76 bags. 

Non-irrigated 

14,037 

21,783 bags. 

or 1.55 bags. 

Total 

17,652 

35,392 



Although the season under review was less favourable, 
the yield per acre of both irrigated and non-irrigated wheat 
exceeded that of the previous year. The total yield was only 
6,000 bags less, although the acreage was reduced by 4,196 
acres. 

Maize Grading and Export— General. — The 1937/38 crop- 
ping season was very unfavourable to the growth of maize. 
The crop was therefore light, and the amount of maize graded 
for export was in consequence lower by over one and a quarter 
million bags than in the previous year. Nevertheless the 
quality of the maize maintained its usual high standard. In 
fact, the percentage of No. 2 grade maize was 99.31% as 
against 97.3% in 1937. This is a new record. The amount 
of native grown maize fell from 257,158 bags in 1937 to 35,474 
in 1938. 

Stall* — Mr. L. C. Roberts again acted as Senior Grain 
Inspector, and Messrs. E. C. Gifford and E. F. Holland as 
Temporary Grain Inspectors for the first time. 
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Statistics. — The following are the statistics of the maize 
graded during the year. 


(o) Maize Graced hy Grading Staff. 


Grades. 

No. 2. 

No. 3. 

No. 8. 

Rejects. 

Totals. 

Bags. 

1. European grown 

180,650 

980 

50 

218 

181,907 

Percentage of total 

99.31.% 

0.54% 

0.03% 

0.12% 


2. Native grown ... 
Total graded by staff 

4,882 

28,798 

1,284 

510 

35,474 

217,381 


(b) Maize Graded hy Maize Control Board. 


Grades. No. 2 No. 3. 

No. 8. 

Rejects. 

Totals 

Bags. 

158,865 6,632 

4,475 

Nil 

169,972 

Grand total of graded maize 



387,353 

E a: port of Maize dnnv 





Via Beira 1936/07 crop 90,670 hags. 

Via Beira 1937/38 crop 190,921 bags. 

To Bechuanaland 150 bags. 


Total - 281,741 bags. 


Eusapi Vlei Land Pasture Demonstration Station.— This 
Station is 14 acres in extent and is sub-dirided into seven 
fenced plots of 2 acres each. The soil is typical swamp, 
granite vlei-land, and in its natural state is a bog. The land 
was first broken up in November, 1936, and was contour 
drained, the drains being spaced approximately 15 feet apart. 
Agricultural lime was applied at the rate of one ton per acre 
before the last ploughing. A complete pasture fertiliser at 
the rate of 200 lbs, per acre was applied to all the plots, 
excepting in the fertiliser trials, prior to planting, and in 
1937 these plots received a top dressing of 100 lbs. of sulphate 
of ammonia per acre and in 1938 130 lbs. of nitro chalk. 

The treatments in the fertiliser trial consist of ; — 

{a) Control (no treatment). 

(6) One ton agricultural lime. 
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(c) One ton agricultural lime plus 200 lbs. 20% super- 
pliosphate per acre. 

(d) One ton lime plus 200 lbs. superphosphate plus 50 lbs. 
muriate of potash per acre. 

(c) One ton lime plus 200 lbs. superphosphate plus 50 lbs. 
muriate of potash plus 100 lbs. sulphate of ammonia 
per acre. 

(/) One ton lime plus 200 lbs. basic slag plus 50 lbs. 
muriate of potash plus top dressing of 100 lbs. 
sulphate of ammonia per acre. 

{(/) (Jne ton lime plus 200 lbs. superphosphate plus 50 lbs. 
muriate of potash plus UlO lbs. nitro chalk per acre. 

{h) One ton lime plus 200 lbs. basic slag plus 50 lbs. 
muriate of potash plus 130 lbs. nitro chalk per acre. 

The above treatments arc applied annually excepting the 
applications of lime. Two tons of lime have been applied to 
the one half of each plot and 1 ton to the other half of each 
plot. 

The objects of the fertiliser trial are to ascertain the 
etfect of the different fertilisers and combinations of fertilisers 
on economical yields of grazing, and the result of their 
application on the persistency of the clover mixture sown with 
the two gra^’ses, Rhodes and Paspalum dilatatum. 

Pure stands of the following vlei-land grasses plus clovers 
on two acres each are compared. 

(1) Creeping False Paspalum (Brachiaria dictyoiieura). 

(2) Swamp Couch (Haemarthria fasciculata). 

(3) Paspalum dilatatum. 

Smaller plots quarter of an acre each of the undermen- 
tioned grasses have also been established ; — 

Paspalum virgatum. 

Acroceras macrum, 

Tapson’s grass (Dicanthium). 

Paspalum notatum. 
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(4) (o) Mixed exotic grasses on one acre of the following : 

Yorkshire Fog. 

Akaroa Cocksfoot. 

Wimmera. 

Westernwolths. 

Perennial Rye Grass. 

Phalaris tuberosa. 

(4) (b) Exotic grasses as in (4) (a) plus Paspalum dilata- 
tum and Rhodes. 

All the grasses mentioned above were established in 
association with the legumes, New Zealand White Clover, 
Giant Cow Grass clover, Red clover, Alsike clover and Lotus 
major (Greater Birdsfoot Trefoil). 

(5) Rhodes plus Paspalum dilatatum. 

In all 100 different sowings of grasses and legumes were 
made in nursery plots. 

The outstanding results to date have been obtained with 
the following grasses: — 

Paspalum dilatatum. 

Acroceros macrum. 

Swamp couch. 

Creeping False Paspalum. 

Tapson’s grass. 

With the exception of the first named the other grasses 
are all indigenous to the Colony. 

Owing to excessive drainage and insufficient moisture, 
the exotic grasses established on Plot 4 {a) failed to survive 
after the first winter. Rhodes grass has made excellent growth 
on vlei-land and showed much tolerance to the wet conditions 
obtaining on this station. Paspalum dilatatum, being slow 
in establishment, provided no grazing in the first year, but 
made luxuriant growth in the second year and provided 
excellent winter and spring grazing. In the third season 
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the Paspalum in the mixed sowing with Rhodes, is obtaining 
the ascendency and there are indications that Rhodes Is 
weakening and is being gradually replaced by Paspalum. 

Results obtained with Swamp Couch and Creeping False 
Paspalum indicate : — 

{a) that these grasses require to be established on weed- 
free land ; 

(ft) the advisability of growing a green fodder crop of 
winter cereals on virgin land the first year. 

Being creeping grasses, their runners are lifted off the 
ground by weeds, wdiich prevent their rapid establishment. 
Swamp couch proved the slower of the two grasses to obtain 
the ascendency of vlei w’^eeds. Acroceras macrum made 
luxuriant growth and was remarkably tolerant of swamp con- 
ditions. This grass is very palatable and was much relished 
by stock. Its cultivation is being extended both on this 
Station and on the Grasslands Experiment Station, Maran- 
dellas. 

The legumes made poor growth in the first year owing 
to the very dense cover made by the Rhodes grass and the 
acid condition of the soil. After being heavily grazed in the 
second year the clovers improved, and are spreading. The 
best growth was made on the plots which received tw^o tons 
of lime per acre. 

In the fertiliser trials during the first season the grasses 
responded best to the treatment of one ton of agricultural 
lime. No noticeable difference in the different treatments was 
observed in the second season, due no doubt, to the water- 
logged conditions of the soil. 

On the control plots Paspalum dilatatum only has 
survived, but the growth made on these plots is negligible. 
Results further indicate that Paspalum is more tolerant to 
acid soils than Rhodes and that the application of one ton of 
agricultural lime per acre is necessary for the successful culti- 
vation of both grasses on virgin granite vlei-land. 

Improved Paetorea. — There has been a noteworthy increase 
in the interest displayed by farmers throughout the Colony 
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in this matter, and a considerable area of land has been laid 
down to improved pastures. 

Rhodes grass and Woolly Finger grass have been chiefly 
used on dry lands, and Common paspalum on the moisture- 
retaining soils. 

The conditions re(|uisite for success in sowing these 
grasses are not commonly known, and an article on the subject 
by the Assistant Agriculturist was therefore published in the 
()(‘tober issue of the Rhodesia Agricultural JournaL 

A number of cases have been noted in which a good stand 
of Rhodes grass has been or is being destroyed by the grass 
cutter ants and they are undoubtedly a factor which will have 
to be dealt with in nian}^ cases if success is to be had. For- 
tunately they can he destroyed comparatively cheaply by the 
use of poison bait. 

Winter Pastures— Interest has been stimulated in this 
subject and a number of farmers are endeavouring to establisli 
pastures under irrigation, and aLso on moist soils, of grasses 
which are frost resistant and make growth during the winter. 

Particular interest in winter pasture is being exhibited 
on the Eastern Border of the Colony, where there are large 
areas of land which should prove suitable for its production. 
Co-operative experiments were started by the branch in the 
South Melsetter district with four farmers in 1936, but unfor- 
tunately these have passed Ihe w^ay of most co-operative 
experiments, although some useful information has been 
gained. The following grasses have exhibited great hardiness 
under very severe trial: Yorkshire Fog, Cocksfoot (Akaroa 
strain), Brown Top {Agrostis tennius). Red Top {Agrostis 
vulgaris) and New Zealand Tall Fescue (Festuca arundinacea) , 
New Zealand White Clover and Lotus major have also 
promised well. 

Other experiments carried out on Orange Orove Farm 
by the owner have showm great promise, and in addition to 
the above Perennial Rye grass and Wimmera Rye grass 
showed promise; but it is doubtful whether the former will 
prove to be permanent on the light sandy soils of the area. 
Although not a winter-growing grass common Paspalum will 
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give valuable grazing during the greater part of the winter 
in this area, and it is eminently suited to the local conditions 
when established on the moist sandy soils. It can be strongly 
recommended for such (ionditions, and where white clover can 
be established with it by inoculation of tlie seed and applica- 
tions of lime and phosphate, the combination should give high 
quality grazing all round the year. 

It may also be mentioned here that Rhodes grass has 
shown great promise for high quality hay, and summer 
grazing in this area, and can be recommended for these 
purposes. 

Variety trials ol winter grasses and legumes have been 
laid down on Sheba Farm, adjoining Stapleford Forest 
Reserve in co-operation wiili the owner, Mr. A. C. Soffe, but 
it is too early to draw definite conclusions. The grasses and 
(dovers mentioned above are all showing good promise here, 
and Alsike Clover, Creeping Bent, Meadow Fescue, Chewing’s 
Fescue, Tall Oat grass and Pha laris tuberosa also promise 
well. The last-named is of particular value as a winter grass 
where it will thrive and jiersist, owing to its palatability, 
quality, and good growth in winter, but without irrigation 
and high farming its permanence is in doubt until further 
experience has tested it. It is a grass which requires a fertile 
soil and an ample though not excessive water supply. 

Mr. Soffe is laying down a considerable acreage to winter 
grasses, and also Rhodes grass and Paspalum, and his 
experience should be of great value to others. 

Experimental and demonstration trials of the most 
promising grasses and legumes, both summer and winter 
types, are being laid down under irrigation at Rhodes Inyanga 
Estate in 1939, with the kind co-operation of the Conservator 
of Forests. Amongst other problems the feasibility of 
establishing and maintaining a pasture of mixed summer and 
winter grasses and legumes will be tested which, it is hoped, 
may give high quality grazing throughout the year. 

Three indigenous winter-growing grasses, which are at 
present unidentified, show promise of being of value. One of 
these was collected by Mr. W. F. Filmer on his farm near 
Inyanga, and the other two by the Assistant Agriculturist in 
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the South Melsetter district. Another indigenous winter 
grass {Agrostis lachnantha), seed of which was obtained 
through the courtesy of the Division of Plant Industry, 
Pretoria, is also under trial. 

lucerne on the Municipal Outfall Work8.-~At the request 
of the City Engineer, Mr. Jarvis, the writer inspected a site 
and advised on the possibilities of growing hicerne on granite 
soil at the sewerage outfall works on the Salisbury Com- 
monage. A start was made during the year and some five 
acres have already been established on terraces, the land being 
irrigated by flooding. The lucerne has made excellent and 
rapid growth and in the growing season was cut every three 
weeks. It is the intention of the Council to extend the area 
under lucerne and to utilise the fall discharge of the outfall 
works. 

Wheat Variety Triale, Bubenvale rarm, Umvuma. — The 

variety trial commenced in 1934 on the farm of Mr. E. G. 
Baubenheimer and carried on for four years with his 
co-operation has been closed, and a new one has been 
commenced. 

In the new trial the variety Punjab 8a, which headed 
the first trial, has been included in the new trial for purposes 
of comparison. The remaining nine wheats, with the excep- 
tion of Florence, are new introductions or hybrids bred at 
the Plant Breeding Station at Salisbury, which have shown 
promise in small scale trials on that Station. 

The results of the First Variety Trial are given below : — 

Mean yield 
in bags 


Variety. 

1934. 

1935. 

1936. 

1937. 

per acre. 

Punjab 8a 

8.39 

7.86 

12.60 

6.30 

8.79 

Xial Kasar Wall 

T.32 

7.94 

12.70 

6.68 

8.66 

Early Gluyas..... 

8.48 

7.48 

10.98 

6.43 

8.34 

Kenya Governor 

8.29 

6.26 

10.48 

6.98 

8.00 

Karacbi 

6.43 

6.62 

13.00 

5.85 

7.78 

Quality 

6.55 

6.26 

11.69 

6.02 

7.63 

Garnet 

8.85 

6.22 

9.17 

6.20 

7.61 

Kbodesia Bew^rd 

7.36 

5.29 

8.36 

6.28 

6.82 
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The first yearns results of the Second Variety Trial is 
tabulated below: — 


Variety. 

Mean yield in bags per acre. 

122 D.I.T.L 

9.35 

Punjab 8a 

9.18 

N.B. 230 A 

9.07 

B.256 blA 

7.90 

Granadero Klein . . 

7.41 

131 C.5.P 

6.85 

Renown 

6.73 

SaLanero 

6.63 

58 F.L.I 

6.20 

Florence 

. ... 6.20 

Mean yield . . . . 

=7.55 bags per acre. 

Standard error 

. .. =0.77 bags per acre. 


Statistical analysis shows that the treatments are significant : 


Calculated value of Z 

=0.48009 

Observed value of . 

=0.4176 


A difference of 3 times the standard error (3 x 0.77) between 
mean variety yields may be taken as significant, i.e., a 
difference of 2.31 bags per acre. 


Conclusions, — Punjab 8a and 112 D.I.T.L. are signi- 
ficantly better than the last five varieties in the above table. 
N.B. 230. A. is significantly better than the last four varieties 
in the table. 

Plant Breeding Station, Hillside. — The Plant Breeder, Mr. 
T. K. Saiisom, in his report states: ‘‘The year under review 
was not a favourable one for summer crops. For winter crops 
conditions were quite satisfactory, the rains in March and 
April ensured a good moisture supply throughout the winter 
on the granite vlei-lands. 

The maize breeding work was continued. A programme 
of rice selection and breeding was commenced during the 
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season, and sixteen varieties are being tested. The crop is 
being tried both on granite vlei land and under irrigation on 
a red sandy loam soil. 

Wheat Breeding. — The analyses of all wheats have not yet 
been made, but the analyses to date reveal that the protein 
percentages are lower than last year. This is to be expected 
as the wheats took longer to mature owing to the abnormal 
wetness of the vlei-land and ihe consequent storing up of 
starch in the wheat. 

A green manure crop of sunnhemp was sown again and 
ploughed under during the rainy season. No difficulty what- 
soever was experienced in growing the crop on very wet 
granite vlei-land on this station. Even during ihe extremely 
wet spell in January and early February w’hen rain fell on 
33 siKicessive days, the sunnhemp made good growth up to 
7 feet high and ploughed under tow^ards the middle of 
February. 

Buat.—The incidence of this disease was mild uj) to ihe 
middle of September, when some wheat varieties were fairly 
heavily infested. Several varieties w^ere dis(‘arded. Of the 
forty-eight selections made from crosses in 1929 only three 
have been retained; and of the sixty-four crosses made in 1933, 
fourteen have been retained. Several of the latter crosses 
show great promise, especially Eew’^ard and Wit Klein Koreii 
crosses. 

Types have been selected combining the high protein 
content, strength of straw and early* maturity of Eeward with 
the yielding capacity and bearded character of Wit Klein 
Koren. The types selected mature only a day or two later 
than Eeward, have the same strength of straw and have excep- 
tionally strong black awns. 

The protein contents of these crosses vary between 16.58!% 
and 21.40% of the dry matter; this latter figure is the highest 
so far recorded and is about 5.5% higher than No. 1 Manitoba, 
with a moisture content of 13.5%. These new crosses are to 
be bulked up during the coming winter and distributed for 
trial during the winter of 1940, 
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During the winter of 1938 four hundred and nineteen 
varieties and selections were under trial. Forty-four were 
new introductions obtained from the United States of America, 
India, Kenya, New South Wales and locally. Many of these 
new introduclions show pjomise. During the past six years 
2,808 varieties and scdections have been tried out. 

Small Scale Yield Trials. — Small scale yield trials have 
now been (‘imdiKded over a period of six years and the follow- 
ing locally grown wheats <;an be re(*ommended for general 
sowing. Kenya (Governor, (Quality, Keward, Droop No. 3, 
Oawnpore No. 18, Lalkasarwuli, Punjab 8a, and Karachi. 

li is the writer's opinion lhat ioo many varieiies of wheat 
are grown at present in the (\>lony. The ideal would be to 
have not more than eight varieiies wiih defined areas for hard 
red and soft white wheats. It is hoped in time to recommend 
varieties suitable for the difiereni areas. 

Wheat Fertiliser Trials The old trials have now been 

conducted for four years and will be discontinued after the 
winter of 1989. It is interesting to record that no beneficial 
effects have been observed from tlie application of top 
dressings and sulphate of ammonia on wet granite vlei-land. 
A c.om])rehensive new series of fertiliser treatments based on 
the results of the preliminary trials has been drawn up in 
collaboration with the Division of Cheniistry. 

Wheat under Irrigation. — Twenty varieties were bulked up 
under irrigation. The yields were extremely satisfactory. A 
dressing of 200 lbs. of ('omplete fertiliser per acu’e was applied, 
and 50 lbs. of sulphate of ammonia ]>er acre was applied in 
solution when the plants were four inches high. Approxi- 
mately 2,000 lbs. of wheats will be available for distribution 
to farmers for trial next winter, excluding the varieties from 
the Rubenvale Farm variety trials. 

Distribution of Wheats. — One hundred and ninety-three 
different samples of wheats \veighing 1,872 lbs. were distri- 
buted to farmers in the Colony and elsewhere. 

Out of a total of twenty-seven co-operators who were sent 
Report forms, only four completed and submitted their 
returns. This is both very unsatisfactory and disappointing. 
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as apart from the labour and cost involved in producing the 
wheats, further additional expenditure will require to be 
incurred in visiting growers to inspect the wheats on their 
farms, otherwise the value of the work will be to a great 
extent lost. 

Barley and Gate. — Nineteen varieties of barley were grown 
during the past season. Three were new introductions from 
Sweden. Selections continue to be made for a better type 
of malting barley. Twenty varieties of oats were under trial. 
Five were new introductions. The variety Jonkersklip ex 
Stellenbosch did not show special promise, being late in 
maturing. The variety S.171 Ceirch Llwd Cwta from the 
Welsh Plant Breeding Station, Aberystwyth, and adapted to 
light soils showed no promise and only reached the tillering 
stage at the end of September. 

Witchwaed Control. — The following extracts are quoted 
from the report of the Assistant Agriculturist, Mr. S. D. 
Timson : — 

‘^The opening of the 1937/38 cropping season was late 
and marked by a long-continued spell of wet weather. This 
w’-as not favourable to the germination of the parasite, and in 
general the amount of witchweed appearing above ground 
was restricted. Such conditions are, of course, unfavourable 
for trap-cropping, since the efficiency of the trap in germinat- 
ing the parasite is reduced and difficulty may be experienced 
in ploughing down the trap crop in time.'' 

Trap Cropping. — This method oi control, combined with 
mechanical and hand-cultivation remains the cheapest and 
most effective means of destroying the parasite where the 
infestation is severe ; and the best crop to use for the purpose 
is Rhodesian Sudan grass {Sorghum arundinaceum). One 
outstanding virtue of this trap crop is that it is easily killed 
by ploughing and does not make re-growth from the portions 
which are imperfectly covered by the ploughing. 

triple Trapping with Bhodesian Sndaai Oraaa. — Moreover, it 
has been found in a trial carried out last season, with the 
valtiable co-operation of Mr. A. W« Laurie, of Howick Vale, 
^hat this crop can be efficiently killed by the use of a disc 
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harrow when the crop is 5 to 6 weeks old from germination. 
Two disc harro wings killed the crop yery satisfactorily, only 
two or three plants surviving the treatment. 

It would appear from the experience gained in this pre- 
liminary trial that the sowing of three successive trap crops 
of Bhodesia Sudan grass in one season will be a feasible 
practice, the first two being killed by disc harrowing twice 
instead of ploughing, at the age of 5 to 6 weeks, and the third 
one can be ploughed under since it will be ready for killing 
at the end of March or in early April, when climatic condi- 
tions should not interfere with the work. 

The soil on which the trial was conducted was a fairly 
heavy grey loam, but it cannot yet be stated that a disc 
harrow will be completely effective for this purpose on the 
heaviest soils. It would almost certainly be ineffective on 
the heavy black soils, but it is probable that it will be satis- 
factory on the normal red and chocolate loams on which most 
of the maize crop is grown. It is being compared with three 
other systems of trap cropping which are already in use by 
farmers. 

It remains to be seen whether this system of trapping is 
effective in killing the parasites, but the growth of the second 
and third trap crops on Mr. Laurie’s farm indicated that the 
parasite had been very satisfactorily killed by the first two 
traps. If this system of trapping proves to be really satis- 
factory on the main soil types of the maize belt, it should 
prove of great assistance to farmers who are combating a 
severe infestation of the parasite. 

Mr. Laurie is himself convinced of the practicability of 
the system, and is extending its use on his farm. 

Hunga and Smmhemp Mixture. — A considerable number of 
farmers are now sowing munga {Pennisetum typhoideum) with 
the sunnhemp green-manure crop. The two crops grow 
together very well, but some farmers had a poor germination 
of the munga, which is probably due to covering the seed too 
deeply. 

The mixture also makes an excellent hay crop. The 
practice is being encouraged since the munga germinates a 
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certain amount of witchweed, although its effectiveness in this 
respect is only about half that of Amber Cane or Bhodesiau 
Sudan grass. 

General. — The writer is able to report that on the great 
majority of farms in the maize belt the control of the parasite 
is now routine practice. The most generally used method of 
control is hand-hoeing. 

The writer is still of the opinion that trap cropping 
(Rhodesian Sudan grass is recommended as the best trap) 
should be much more widely used wjiere the infestation is at 
all severe. The serious labour shortage makes control by 
hand-hoeing increasingly difficult, and trap cropping must 
be used to a greater extent, together with check-row planting 
and wide-spacing of maize (at 6 feet by 9 inches) combined 
with machine cultivation. 

As evidence of the efficiency of trap cropping it may be 
mentioned that one farmer whose main crop is tobacco, also 
grows several hundred acres of maize on severely infested soil. 
For the past four or five years no destruction of the parasite 
has been done by hand cultivation as his tobacco crop claims 
all his labour. This gentleman ploughs in two trap crops 
each year on one-third of his maize lands. In the first year 
following the trap crops his yields of maize vary from 14 to 
18 bags per acre ; in the second year they drop to about 8 to 
10 bags per acre. 

He finds that this system keeps the witchweed within 
bounds, and allows him to obtain very profitable yields of 
maize. In the past he has used Amber Cane, and now employs 
Rhodesian Sudan grass as the trap. 

His experience illustrates admirably the value and 
practicability of trap cropping as a means of controlling the 
parasite. 

Area muter Trap Crops. — That trap cropping is being 
increasingly employed is shown by the following return kindly 
supplied by the Hovemment Statistician. 
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Year. Acreage under Trap Crops. 

1932/19;W 1,445 

1933/1934 1,796 

1934/1935 . .. 2,208 

1935/1936 2,188 

1936/1937 3,003 

1937/1938 3,112 

Witchweed Demonstration Farm The farm Auchendinny 

at Concession has been acquired by the Government and is 
to be used to demonstrate the methods of control of witchweed 
recommended by this Depariment and to ascertain the costs 
thereof. 

Operations are beinfr commenced in January, 1939, under 
the direction of this branch. 

Spread of the Parasite by Cattle. — An appeal to farmers by 
the writer to siudy and report on the question of whether their 
cattle show any preference for witchweed or merely graze it 
by accident in taking a mouthful of grass was published in 
the Rhodesia Agricultural Journal, 

Only one reply has been received. The farmer stated 
that lie put cattle on to graze the aftermath of wintersome 
which had much witchweed growing between the rows. They 
grazed the wintersome, but entirely neglected the wutchweed. 

Tours. — Two short lours of the Mazoe Valley were made 
during the year in connection with the control of witchweed. 
Tours of the Hartley-Gatooma-Chakari area and of the 
Lomagundi district were also made. 

Compost. — The making of compost has been taken up by 
farmers all over the Colony, and a number of them are already 
making it on a large scale, one having made over 1,000 tons 
during the past winter, largely from veld grass with some 
sunnhemp. 

One farmer has composted about 35 acres of sunnhemp 
on the lines suggested in Bulletin 1,048, Section III., and 
it is probable that his costs per ton, including depreciation 
on all implements and the cattle kraals, will be less than 1/- 
per ton. 
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The cheapest compost will almost certainly prove to be 
that made from the maize wastes at the shelling dumps, and 
from wheat straw, on the lines laid down in Bulletin 1,066. 
The great advantage of this method, where it can be employed, 
is that the carting of materials is eliminated, and the handling 
thereof reduced to a minimum. 

One farmer has made 720 cubic yards, or about 360 tons, 
of high quality* compost from his shelling dump wastes at a 
cost of £2 for the labour employed in turning the heaps twice. 
The wastes were fed to oxen in a kraal erected at the shelling 
dump, and the cost of the kraal and the feeding may be fairly 
charged against the oxen, since they benefit materially by it. 

Three Scotch carts and one wagon were employed for 
days in riding and spreading the 360 tons of compost on a 
nearby field. The average haul was about 1,200 yards, and 
the cost of labour was £3 ISs. Od. 

Experiments on the Agricultural Experiment Station, 
Salisbury, and others made in Kenya by that Colony's 
Department of Agriculture, indicate that one ton of compost 
can be expected to give an increased yield of maize of one bag, 
where the rate of application per acre is from 6 to 8 tons. 
If the value of a bag of maize (8/-) is allotted to a ton of 
compost, it will be seen that this farmer has made £144 worth 
of compost, for a total cost in labour for turning, carting and 
spreading it on the field of £6 ISs. Od. 

Prom the experience of one farmer during the past winter 
it would appear that it is necessary to ensure that compost 
applied to winter-grown crops such as irrigated wheat shall 
be completely rotted. In this . case the compost was not 
thoroughly rotted and nitrogen starvation was exhibited by 
the wheat crop. In the many cases where incompletely rotted 
oompost has been applied to summer crops no ilheffects have 
so far been noted, and it seems probable that the nitrogen- 
starvation in the case of this irrigated crop of wheat was due 
to the low soil temperatures greatly reducing the activity of 
the nitrifying bacteria. For the same reasons it is considered 
that the same danger exists in the application of unripe 
compost to crops grown on moisture-retaining vlei soils. 


Hi wss anslysed by the Division of Chomistry. 
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More striking evidence is available this season of the poor 
response of maize to dressings of kraal manure in seasons in 
which the opening two months are excessively wet and cold, 
and once again compost has shown its marked superiority in 
this respect. It is of great interest and importance to note 
that in five out of the past elevent seasons (1928/29 to 1938/39) 
kraal manure applied to maize on the Salisbury Experiment 
Station has been ineffective. The reasons for this inferiority 
of kraal manure to compost have been discussed in Bulletin 
1,066 (Section III.). Farmers have reported similar 
experience of kraal manure to the writer. 

Agricultural Experiment Station, Salisbury Work has been 

successfully continued under the management of Mr. H. C. 
Arnold. 

The activities of the Station were mainly concerned with 
the continuance of the experimental work commenced in 
previous seasons, a report of which was pxiblished in the 
desia Agricultural Journal for September, 1938. Some of the 
experiments have been modified as experience has been gained, 
for instance, in Experiment No. 34 instead of the top growth 
of the suiinhemp being burnt on the land, it is now cut in the 
hay stage. In Experiment No. 35 in which the suimhemp 
was sown at fortnightly intervals and was ploughed under 
three months after germination has been amended so that 
now the sunnhemp is sown over all of the plots before the 
rains break, and it is ploughed under at fortnightly intervals 
commencing Ist March, regardless of the age of the material. 
Another comparison of methods of utilising the sunnhemp in 
the restoration of soil fertility is being made in Experiment 
No. 40, where the effect of ploughing under (or cutting) the 
crop at sixteen weeks versus twenty weeks from the date of 
germination is being investigated. 

The possibility of increasing the yields of maize by the 
use of seed obtained by crossing ‘^selfed’^ strains is being 
investigated. The work of selfing individual plants was 
commenced five years ago. We now have forty-four selfed 
strains of Salisbury WHte maize in their fifth generation. 
Similar work has been commenced with the Hickory King and 
Southern Cross varieties. During the 1937-38 season crosses 
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between the more promising of these strains were made^ and 
the seed obtained has now been planted in test plots with 
ordinary Salisbury White stock. 

The mixing of seed of strains which have been selfed for 
one generation only, and using the crossed progeny thus 
obtained as seed for the main crop has been advocated by 
certain authorities. This method has been under trial for 
three years, but so far no increased yield over that of ordinary 
open-pollinated stock has been obtained. 

Experiment No. 35, maize following sunnhemp which 
was ploughed under in the previous season at fortnightly 
intervals, gave results similar to those of the previous season’s 
trials, namely the yields on the plots which were ploughed 
under after the middle of March yielded very considerably 
heavier than those which were ploughed under before that 
date. 

The Manager in his report comments on the following 
points of interest : — 

Oround Huts, — Trials have been conducted over a period 
of three years to ascertain the effect (if any) of the previous 
crop on the following ground nut crop. The crops chosen to 
precede the ground nuts in this experiment were maize for 
grain, sunflowers for seed, oats for hay, velvet beans for hay, 
sunnhemp reaped for seed and sunnhemp ploughed under for 
green manure. The heaviest yields of ground nuts were 
obtained on the plots which carried sunflowers in the previous 
season, the average for the three years being 26.4 bags per 
acre. The lightest yields were 21.9 bags per acre, obtained 
from the plots which had been green manured in the previous 
season. There is a difference therefore of approximately 20% 
in favour of the land on which sunflowers were grown for 
seed over that which was green manured with sunnhemp in 
the previous season. Other increases over the green manured 
land were: — Oats 13.4%, sunnhemp reaped for seed 12.25%, 
maize 9.4%, velvet beans 8.2%. 

Velvet Bean Hybrida. — About one hundred hybrid strains 
ef velvet beans were sown in test plots during the season 
1987/38. The less promising of these have been eliminated 
so that only 33 remain for the 1938/39 trials. These hybrids 
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all produce a greater total weight of material than the 
Somerset variety and, with the exception of a few strains, the 
material consists of a larger proportion of leaves and stalks. 

In the 1937/38 trials these hybrids yielded an average 
of 28% more fodder-wit ho ut-seed and 36% less seed than the 
Somerset variety. Their production of fodder and seed com- 
bined was 12% more than that of the standard variety, com- 
pared with which they mature from one month to two months 
later. This characteristic should enable farmers to delay 
reaping the crop for hay until danger of having it spoiled by 
rain is past, without resorting to late sowing and having to 
reap a reduced crop in consequence. 

Soya Beans— Hay Types. — In the 1937 / 38 season about one 
hundred hybrid strains of soya beans of the hay types were 
included in our trials. The main object of this work is to 
produce strains which produce as heavy crops of fodder as 
the best of our older types and have the added advantage of 
retaining the ripe seed for a reasonable period before the 
pods dehisce and scatter their contents. The “non-shattering’’ 
parent variety has more numerous and finer branches than our 
standard types, but its procumbent habit, small yield and 
late maturity reduced its value for farm purposes. As a result 
of last season’s trials these hybrids have now been reduced 
to thirty for the season 1938/39 trials. All of them retain 
their seed for at least two weeks after all their leaves have 
fallen, and the yields of fodder and seed are not inferior to 
the best of our standard kinds. It is (onfidently expected that 
this season’s trials will reveal that a few of thevse strains are 
capable of yielding more heavily than our standard hay types 
and that, by reason of their finer and more numerous branches, 
they will yield fodder of better quality than their parent 
varieties, and they will thus become an economical source of 
fodder of the highest quality. 

ISkUble Types. — Some ten strains of yellow-seeded soya 
beans were obtained from the School of Agriculture at Pot- 
chef stroom, and they were included in our trials last season. 
One of these yielded more heavily than the Herman variety 
which has hitherto been our best yielder. 
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By hybridising the Herman variety with a yellow-seeded 
non-shatter type, some promising hybrids have been obtained. 
These are now being tested against the Potohefstroom strains 
and it is hoped that this work will produce varieties of soya 
bean suited for human consumption and the European market. 

Investigations having as their object the discovery of 
mechanical means of separating sttnnhemp fibre from the 
stalks were continued. 

Bequests for seed and roots of crops have exceeded those 
of recent years, and the number of parcels sent out are as 
follows ; — 

Free issues of seeds of annual crops to farmers 290 

Free issues of seeds and roots of grasses, etc., to farmers 321 

Issues to other experiment stations and schools in this 

Colony 155 

Issues to foreign experiment stations He3 

Cash issues to local farmers and others beyond the 

borders of this Colony 87 

The experiment plots this season number approximately 

3,612. 


Cleanliness Aids Insect Conteol. 
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Rhodesian Milk Records. 

SEMI-OFFICIAL RECORDS. 


Name of oow 

Breed 

Milk 
in lbs. 

B. Fat 
in lbs. 

Av.% 

B.Fat 

No.of 

days 

Name and address 
of owner 

J. 8 

G. Friesland 

6453.30 

229 50 

4 22 

258 

A. L. Bickle, P.O. 
Box 595, Bulawayo 

Hunyani 

Charleston 

do. 

5354.40 

194.46 

3.63 

300 

Bluff Hill Dairy, 
P.O. Box 346, 

Surprise IV. 
Charleston 

P. B. Pries. 

7036.00 

223.10 

3.17 

300 

Salisbury 
do. do. 

Richard's Crete 

do. 

11630.10 

495 46 

4.19 

300 

do. do. 

Charleston Joy ... 

do. 

9633.80 

353.21 

3.67 

300 

do. do. 

Molly 

G. Friesland 

9763 90 

336 18 

3.48 

300 

Hon. H. V. Gibbs. 

Bess 

do. 

5604.30 

244.00 

4.35 

300 

Bonisa, Red bank 

Angela 

do. 

6687.80 

232.93 

3.48 

288 

do. do. 

Africa 

do. 

8095.90 

275.26 

3.40 

300 

do. do. 

Mitten 

do 

8658.90 

317.98 

3.67 

300 

do. do. 

June 

do. 

8970.30 

289.37 

3.45 

300 

do. do. 

Julia 

do. 

7317.60 

314 30 

4.29 

300 

do, do. 

Janet 

do. 

10674 90 

335.23 

314 

300 

do. do. 

Iris 

do. 

8073.10 

290.09 

3 59 

300 

do. do. 

Gwen 

do. 

8058.80 

263 90 

3.27 

219 

do. do. 

Fuss 

do. 

7954.70 

292,84 

3.68 

■300 

do. do. 

Bonnie 

G. Red Poll 

7189.00 

246 98 

3.43 

300 

do. do. 

Whinburn Zephyr . 

G, Friesland 

7126 50 

240 60 

337 

300 

do. do. 

Grace 

do. 

10065 70 

336.53 

3.34 

300 

do. do. 

Sweet 

do. 

9428.30 

316.72 

336 

300 

do. do. 

Bertha 

G. Red Poll 

4448 30 

188.40 

4 24 

223 

Gower Hill Dairy. 

Snowdrop 

Q. Friesland 

7074.90 

279.88 

396 

300 

P.O. Box 1143, 

Gower Hill Marion 

do 

6921.20 

261.48 

3 78 

300 

Salisbury 

Betty 

do. 

8148.90 

319.36 

3.92 

300 

do. do. 

Paddy II 

do. 

5102.00 

200.46 

3.93 

278 

W. D. Haywood, 
Ordoff Farm, 
Gatooma 

No. 24 

do. 

6677.30 

244 60 

4 30 

234 

Matopo School of 

No. 36 

do. 

5870.60 

203.24 

3.46 

270 

Agriculture, P/B 

No. 38 

G. Ayrshire 

5306.50 

1 219.75 

1 4.10 

! 254 

19K, Bulawayo 

No. 65 

do. 

6392.40 

1 229.51 

1 3.59 

: 280 

do. do. 

No. 59 

do. 

6946 80 

I 236 20 

< 340 

1 300 i 

do. do. 

No. 66 

G. Friesland 

5286.60 

197 78 

i 3 72 

i 300 

do. do. 

No. 63 

G. Ayrshire 

5989.00 

I 222.11 i 

3.70 

1 300 j 

do. do. 

No. 62 

do. 

5065.60 

195.40 

3.85 

300 

do. do. 

No. 24 

G. Friesland 

7102 50 

249.39 

i 3.51 

1 300 

Mazoe Citrus Estate, 

No. 23 

do. 

7312,50 

220.40 

3.01 

300 

P.O , Mazoe 

No. 9 

do. 

9427.50 

259 45 

2.75 

' 300 

do. do. 

No. 31 

do. 

9852.00 

f 247.15 

354 

i 300 

Messrs. Meikles 

No. 154 

do. 

5%7.00 

: 221.95 

3.71 

! 247 

Bros., Leachdale 

No. 21 

do. 

10860.00 

i 409 34 

373 

; 300 

Farm, Shangani 

No. 71 

do. 

10231.00 

1 278 22 

1 3.69 

i 300 

do. do. 

No. 156 

do. 

102U.00 

! 380,21 

1 3 72 

j 300 

do. do. 

No. 143 

do. 

6215.00 

250.85 

: 4.03 

267 

do do. 

No. 63 

do. 

9,669.00 

446 52 

; 4.61 

1 300 1 

do. do. 

No. 141 

do. 

8287.00 1 

308 89 1 

1 3.72 

289 

do. do. 

No. 61 

do. 

5268.00 j 

216.73 

4.11 

243 

do. do. 

No. 99 

do. 

7691.00 

267.14 

3.47 

300 

do. do. 

No. 187 

do. 

6360.00 

258.54 

1 4.06 

1 300 

do. do. 

Pillow 

do. 

5372.10 1 

206.61 

[ i 

i 3.84 

1 

j 300 

Red Valley Estate 
“P” Herd. Lush- 
ington, Marandel- 
las 

W. P. H, Scutt, 
Maple Leaf, 
Norton 

Jane 

do. 

i 

5528.60 1 

1 209.89 ! 

1 3.80 

1 i 

1 

275 

Whinbam Ilex 

Friesland 

7151.60 ; 

' 257.94 

' 3.32 

300 

Ma.ior R. R. Sharp, 
Whinburn, Red- 
bank. 

Whinbnrn Ruffle ... 

G. Fri (island 

6977.40 

1 230.35 1 

1 1 

: 3.30 ! 

1 i 

1 300 

1 

Saidie 

do. 

6377.70 

204.69 

; 326 

300 

W. Sole, Bauhinia, 

Emma 

do. 

8001.90 

1 321.59 

' 4.02 

1 300 

Glendale 

iMrko Dot 

P, B. Fries. 

7359,00 

213.98 

; 2.91 

1 300 

Union A Rhodesia 

Dirko Polly 

do. 

8010.50 

258.59 

3.23 ^ 

i 300 

Mining A Finance 

Hedwlg 

G. Friesland 

4929.50 

200.18 

! 4.06 

i 

, 281 

i 

Co. Ltd., P.O. Box 
80, Salisbury 
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Rhodesia Weather Bureau. 

JULY, 1939. 


Pressure. — Monthly mean pressure was generally 1 to 1.5 
mb. below normal over the whole country. 

Temperature and Humidity. — Mean monthly maximum 
temperatures were generally below normal, particularly in 
the south, where the defect amounted to 4® F. Mean minimum 
temperatures were slightly below normal, giving average tem- 
peratures generally below normal over the whole country. 

The humidity of the air as indicated by the dew point 
was slightly above normal in the south but normal elsewhere. 

PRECIPITATION. 


Station. 

Inches. 

Normal. 

No. of Days 

Beitbridge 

.20 

.18 

1 

Bindura 

.07 

.03 

2 

Bulawayo 

.01 

.05 

1 

Ghipiuga 

2.18 

.60 

10 

Enkeldoorn 

.16 

.08 

3 

Fort Victoria 

,59 

.10 

4 

G wan da 

.34 

.07 

3 

Gwelo 

.07 

.02 

2 

Hartley 

.14 

.01 

1 

Inyanga 

.03 

.11 

1 

Marandellas 

.16 

.07 

4 

Miami 

.14 

.06 

1 

Mount Darwin 

.35 

.01 

2 

Mount Huza 

1.36 

1.23 

10 

Mtoko 

Nil 

,02 

— 

Hew Tear’s Gift 

.85 

.27 

6 
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Station. 

Nuanetsi 

Plumtree 

Que Que 

Rusapi .... 

Salisbury 

Shabani 

Sinoia 

Sipolilo . . 

Staj)leford 

Xlmtali 

Wankie.. . 

Abereorii . 

Balova le 
Broken Hill 

Chinsali 

Fort Jameson 

Fort Roseberry 

Kanchindu 

Kasempa 

Livingstone 
Luangwa ... 

Lundazi 

Lusaka 

Mankoya 

Mongu . 

Mpika 

Mporokoso. 

Mufulira .. ... 

Muiubwa .... 

Mwinilunga 

Namwala 

Ndola 

Senanga 

Sesheke 

Solwezi 


Inches. 

Normal. 

No. of Days. 

.41 

.23 

4 

Nil 

.05 

— 

Nil 

.02 

— 

1.30 

.17 

6 

.11 

.02 

1 

.92 

.04 

5 

.08 

.03 

1 

.20 

.02 

2 

1.43 

1.07 

11 

.69 

.30 

6 

Nil 

Nil 

— 

Nil 

— 

— 

Nil 

— 

— 

.09 

— 

1 

.05 

— 

1 

.20 

— 

1 

.09 

— 

1 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

.09 

— 

2 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

.04 

— 

1 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

Nil 

— 

— 

.30 

— 

1 
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Southern Rhodesia Veterinary 
Report. 


JULY, 1939. 

DISEASES. 

No fresh outbreaks of scheduled diseases. 

TUBERCULIN TEST. 

Fifty-seven head of cattle were tested on importation, of 
which one reacted and was destroyed. 

MALLEIN TEST. 

I'ifty-two horses and 34 mules were tested with negative 
results. 


IMPORTATIONS. 

From United* Kingdom : 6 hulls, 2 pigs. 

From Union of South Africa : 32 bulls, 26 cows and 
calves, 52 horses, 34 mules, 1,055 sheep. 

From Bechuanaland Protectorate : 266 oxen, 9 pigs, 389 
sheep, 20 goats. 


EXPORTATIONS. 

To Union of South Africa : 396 oxen, 271 cows. 

To Portuguese East Africa : 40 cattle, 40 sheep. 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom: Chilled beef quarters, 5,226; frozen 
boneless beef quarters, 1,657; tongues, 12,456 lbs.; livers, 
27,721 lbs. ; hearts, 8,186 lbs. ; skirts, 5,082 lbs. ; shanks, 
1,461 lbs. 
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To Belgian Congo : Beef carcases, 250| ; mutton carcases, 
29; offal, 471 lbs. 

Meat Products from Liebig's Factory. 

To Union of South Africa : Corned beef, 38,160 lbs. 

To Bechuanaland Protectorate: Corned beef, 156 lbs. 

To Basutoland : Corned beef, 240 lbs. 

To Portuguese East Africa : Beef fat, 500 lbs. 

B. A. Mthill, 

Chief Veterinary Surgeon. 
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SOTJTHEEN RHODESIA 

Locust Invasion, 1932-39. 


Monthly Report No. 80. July, 1939. 


A few Bwarms of the Red Locust {N omadacris septemfas- 
data, Serv.) have been reported during July, the districts 
concerned being Lomagundi, Darwin, Mazoe, Mtoko, Melset- 
ter and Gwanda. 

The size of the swarms has ranged from ‘ 'small” to "very 
large,” and no definite trend of flight has been evident. 

No damage to crops has been reported. 

Rupeht W. Jack, 

Chief Entomologist. 


THE RHODESIA 


Agricultural Journal 

Edited hy the Director of Agriculture. 

[Assisted hy the Staff of the Agricultural Department). 

PUBLISHED MONTHLY. 

Subscription; 5/- per annum; payable to the Accountant, 
Department of Agriculture, Salisbury. 


VoL. XXXVI.] OcTouEn, 1939. [No. 10 


Editorial. 


Contributions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
incited. All communications should he addressed to: — The 
Editor t Department of Agriculture ^ Salisbury. Correspon- 
dence regarding advertisements should be addressed: — The 
Art Printing Works, Ltd., Box Salisbury. 


Agriculture Begarded as Key Xnduetry.—^* Agriculture must 

be regarded as a key industry and it is the expressed wish of 
the Government that farmers remain on their farms and 
continue with unabated production, said the Minister of 
Agriculture, Captain F E Harris, in a special statement in 
Parliament recently. 

' It is apparent from the numerous inquiries which have 
reached me,^' said the Minister, that in spite of the state- 
ment published in the Press under my signature, many 
farmers — ^particularly tobacco growers — are still in doubt as 
to the best service which they can render in this time of 
emergency. 
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I wish to make it clear to all secjtions of the community 
that the Colony must spare no effort to maintain her normal 
agricultural output of maize, tohacro, cattle, dairy products, 
pips, and so forth. 

“ While 1 realise the intense desire on the part of the 
farmers and tobacco producers to offer themselves for military 
service, I am convinced that they will be performing an 
equally, and perhaps more, valuable national service by 
remaining on their farms and continuing with their noimal 
programme of livestock and c rop prodxiction. 

If, however, employers in the industry are able to 
liberate section managers, assistants, or farm pupils of 
military age, without detriment to the output of their farms, 
they should communicate the names of such persons to the 
Secretary, Department of Agriculture and Lands, who will 
then advise the military authorities that these men may be 
regarded as released from agriculture. 

Similarly, if the Ag|iricultm-al Department can be 
satisfied by partnerships or local committees of farmers that 
one member of the partnership, or a few selected farmers 
in any given area, can be released for military service with- 
out prejudice to their farms or to crop and livestock produc- 
tion, the Defence Department will be informed accordingly. 

“ Agriculture must be regarded as a key-industry, and 
with the abovq[ limited exceptions, it is the expressed wish 
of the (jovernment — a wish tq which I am sure loyal 
adherence will be given — tliat farmers remain on their farms 
and continue with unabated production. If more man-power 
is later required from the industry, steps will then he taken 
to ascertain from where it can best be dravm, 

‘‘ Farmers committed to production during the coming 
season will not be called upon for military service until they 
have had the opportunity of reaping and disposing of their 
crops, or until arrangements for doing so, acceptable to them, 
have been made. No further withdrawals of man-poWer from 
the farming community will be made by the military authori- 
ties without the consent of my Department.'’ 
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Notice to Tobacco Growers. — Tlie attention of growers of 
Virginia Flue-cured and of Virginia Dark Fire-cured tobacco 
is again drawn to the fact that it is nectessarv for them to make 
application for registration each year, in ituans of Secdion 19 
of the Tobacco ilarketing Act, J9dG, as aimmded. 

A])])lication for registration in respect of the season 
19tS9-4() shall 1)0 made on or befoie the 81st October, 1989. 

To every tobacco grower known to the Department an 
application form has already been forward(‘d. Any grower 
who has not received a form should report the fact to the 
Secretary, Department of Agriculture and Lands, Salisbury. 


More Spring Cleaning.— As farmers do not want to be hit 
by any undesirable rebound of Spring, tlu^y' should refer 
again to the notes on Spring Cleanliness which a])]>eared in 
those pages in our Sej)tember number for a leminder of things 
postponed, forgotten, or unnoticed. Some further timely 
hints are as follows: — 

Store-rooms, shelling dumps and native compounds are 
known to be important sources of field infcvstation by Maize 
Weevil. Those who grow part of their maize for ensilage 
should therefore plan, where feasible, to utilise for ensilage 
the maize growing nearest these sources of infestation. This 
will clean these laiuls up early and reduce the numbers of 
weevil that will later be brought in with harvested grain. 

Weeds will now be appearing in the lands. To prevent 
the breeding of pests that would attack the new crops, these 
weeds should not be allowed to grow, particularly on tobacco 
lands — Cleanliness Aids Insect Control. 
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Warning 

to every Maize Grower. 

After last wet season, seed maize for this year’s planting 
is heavily infected by Diplodia. 

No sample so far tested contains less than tib per cent.; 
the majority go much higher. 

To prevent crop losses is now a NATIONAL DITTY, and 
every grower can bear his share of wartime effort by treating 
his seed against disease. 

Normal stocks of disinfectant dusts are on hand, but 
orders should be placed immediately, in case additional 
supplies are required’. 

SEED TREATMENT PREVENTS— 

Loss of Seedlings. 

Lodging, caused by stalk infection (usually 
attributed to white ants). 

Soil infection. 

Full particulars obtainable from the Senior mant Pathologist, P.O. 
Box 387, Salisbury. 


DO TOUB BIT TO KSEP UP PEODUCTXON. 
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Mycological Notes. 


12. THE DIPLODIA DANGER. 


By J. C. F. Hopkins, D.8c., A.J.(M\A., Senior Plant 
Pathologist. 


Jlis Exeellencv (he (Governor and members of Govern- 
Jiieiit have ajipealecl 1o all farmers in Rhodesia to make their 
contribution to the national wartime effort by maintaining 
crop production at the highest possible level. The moment 
is tlierefore opportune once again to bring to the notice of 
all maize growers the serious losses which are occasioned 
every year by the several fungi grouped under the name of 
“Diplodia.^^ 

J( has been shown in various paits of the NNorld that seed 
treatment alone increases yields of maize, planted from 
ordinary farm-selected seed, by between f) and 10 jier cent. 

A similar condition oldains in Rliodesia. The statement 
may be j)ut another way ])} saying that “Diplodia’^ causes 
lovsses amounting to at least 10 jier cent, of the cro]) annually. 
In other words, something like 200,000 bags of maize are 
utilised every year to feed a group of jiarasitic, fungi. Now, 
those 200,000 bags of maize are urgmitly needed to feed some 
portion of the Enipire, and it becomes the duty of arery 
grower t(» save every bag that lie can from the devouring 
jiarasites whicli abound w herever maize is growui. 

A notice in this issue of the Journal (!alls growers’ 
attention to the urgency of treating seed this season in view 
of the high percentage of infected kernels present, for it is 
felt that if such badly diseased seed is planted, not only will 
poor stands he obtained hut a great increase in soil infection 
wdll also follow*. With the prospects of a. long war in front 
of us, w’B luiut take every precaution possible to minimise 
the chiiiK^es of establishing serious diseases in our arable land. 
For, if men are withdrawal from the countryside, the task of 
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those left to ‘‘keep the home fires burning” will not be 
lightened by having to cultivate old, diseased kinds. 

In appealing to farmers to treat their seed it must be 
pointed' out that “Diplodia’’ is too widely established in the 
Colony to be completely eradicated by such a simple and 
cheap method. Seed treatment aims at proteciing the young 
plants from invasion by the fungi present in infected seed. 
Few farmers have any idea how much growth can be retarded 
by the activity of even w<»ak parasites, let alone such virulent 
fungi as the “Diplodia” group. It has been estimated from 
results of (iarefully designed experiments, that if it were 
possible to eliminate all the organisms with n hich a crop 
such as wheat has to contend during its life period, then the 
normal yield would be increased twenty-five times. With 
such a possibility in view, it is obvious that every one engaged 
in agriciulture (*an do his share in the task of saving essential 
commodities from the ravages of disease and thus increasing 
yield per acre. 

Seed treatment is one way of assisting, for not only does 
it protect the young seedlings and reducu^ soil infection, hut 
it also protects the mature plant in a way uususpe(’ted hy 
most growlers. » 

When “Biplodia’^ attacks a young maize plant, tlie latter 
may have sufficient vigour to withstand the parasite and 
continue what we usually regard as normal growth. The 
fungus, how^ever, is not completely thrown off, and wdien the 
plant approaches the end of its days, the fungus again 
becomes active, grows into the pith of the stem and into the 
roots, making them weak and brittle. At the time wffien 
the cob is ripening or drying out, the whole of the surface 
root system may be rotted by “Diplodia’^ and the plants 
easily fall dowm. Very frequently, of course, white ants are 
to be found tunnelling in the roots and stem and the initial 
damage is invariably attributed to these creatures. The fact 
remains, however, that “Diplodia” is the nigger in the wood- 
pile and that is a further reason why seed treatment is urged 
— ^to eliminate stalk infection in the young plant. 8eed 
treatment costs about l|d. per acre and the labour involved 
in treating seed is much less than that required to pick up 
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fallen inealie ])lants. (iiiite apart from any other considera- 
tion, a saving can he effected in this direction. 

Tin* ah()V(‘ recommendations are designed to remove 
wha< may he called the invisihle losses dne to “Diplodia,’’ 
Ihe ('ontrol of the visible losses, i.e.^ mouldy (‘ohs, depends, 
liowevei, on other factors. 

(’ol)s are di reclly infected, usually hy way of the shank 
or the lip by s])ores blown from diseased stalks, cores and 
c.obs l(*ft lying aboul the farm. If mouldy grain is going to 
be got rid of, then growers mu^t improve their methods of 
thrash disjmsal. It is j)articularly important that the bottom 
three joints of lli(‘ st(‘nis be destroyed and not imperfectly 
ploughed under. If ploughing under is resorted to, then 
the job miisl be <loiie early in the year and the stumps well 
buried. 

Travail, including shelled cores, may be used for feeding 
or com[)osting, but in (*ither case, it must be fully disposed 
of if cob infection is to be eliminated. Recent research has 
proved that “Diplodia’^ is destroyed in the digestive tracts 
of oxen, so that kraal manure need no longer be siis{)ected of 
harbouring disease. Growers, therefore, have three alterna- 
tive ways of disposing of infected stalks. 

(/^/) lly jiloughing in deeply early in the year. 

(h) l$y composting all the stalk, husks and cores. 

(r) Ry feeding to cattle. 

If whole plants are pulled out by the roots and stooked, 
carted to compost heaps and kraals for complete disposal, 
there should be little diseased material left to infect subse- 
(juent (!roj)s. 

It has also been proved rectmtly that “Diplodia” 
infection in the field increases Muth proximity to diseased 
stalks, so that the obvious remedy is the removal of such 
stalks. This, of course, applies to all maize refuse which 
may harbour the fungi. 

There are other phases of “Diplodia’’ which will be dealt 
with at a later date, but it cannot be too emphatically stressed 
that for this coming season, at least, treatment of maize seed 
becomes a (dvic duty. 
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Some Factors Affecting Seed 
Potatoes. 

By E. 1\ MoH(tA]N\ Officer in Charge, Potato Branch. 
Department of Agriculture of Western Australia. 


Western Australia is unique in the fact that practically 
one variety of potato only is grown throughout the producing 
areas of the State, namely, the “Delaware.’’ The question 
which often arises in other (countries, where many sorts are 
usually produced, “ Which variety shall 1 grow? ” is there- 
fore seldom asked. 

The “Delaware,” which was introdu(‘ed into this State 
from the United States of America in about the year 1910, 
has proved itself to be a wonderfully consistent cropper and 
does well at all times of the year in our varying classes of 
soil. There is, in my opinion, a great merit in having only 
one variety, as it is reasonable to su])pose that one variety 
can be maintained in a greater degree of health than is 
possible in de(\ling wdth a large number of varieties. The 
various virus diseases manifest tbemselves differently in 
different varieties, therefore a multiplicity of symptoms 
would be discernible when many kinds are grown, thereby 
compli^^ating to a great extent the preservation of even 
relative freedom from such diseases. 

In the past it has been the common experience of potato 
growers in nearly all parts of the world that, sooner or later, 
varieties have degenerated to such an extent that they 
became unprofitable. It lias often been heard that potatoes 
have “ run out,” and this degeneration has been greater in 
some varieties than in others. It is interesting to note that 
some of the present-day popular varieties were introduced 
many years ago. For instani^e, the Browmell’s Beauty, which 
is the favourite variety in Tasmania, was first produced in 
the year 1873, while our Delaware was produced in America 
in 1888. Some varieties have been found to have degenerated 
in a conaparatively short space of time. 
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Following* the introduction of the Delaware variety into 
this State, little trouble in our seed stocks was noted, in spite 
of the fact that little or no selection was made, and small 
or ‘‘ round ” seed was mostly used. After a while, many 
growers, working on the assumjition that “ like produces 
like,*’ used large tubers and cut these into s(‘ts for planting, 
and iniproveiuent in crops was noted. About 18 years ago, 
however, it became noticeable that, in spite of this apparent 
selection, all w’as not well with our stocks, as various plants 
in fields showed curly leaves and stunted appearance. Some 
growers went a step further in selection and dug out 
apparently healthy, well-grown plants, saving the tubers 
for seed purposes, but even then some signs of trouble were 
still noted. About ihis period, literature from other parts 
of the world .stated ihat virus diseases were increasing and 
mo8ai(‘ and leaf roll, two types of these diseases, were 
described. 

It was thus jmssible, with the aid of the Plant Patho- 
logist, for us to begin to assign the reason for the degenera- 
tion of sto(dc8. There is, at present, much research work 
going on in relation to virus troubles and in Anierica many 
different forms in the potato are recognised. In this State, 
however, mosaic and leaf roll are mostly in evidence, the 
first-named manifesting itself in a mottling and crinkling 
of the f<diage, and the latter in a general dwarfing of the 
plant, with a rolling of the lower leaves, the plant yellowing 
prematurely, and the yield from thevse plants being greatly 
affected. 

These diseases live in the sap of plants, and are not 
arrested by sprays or other treatments which are effective in 
controlling other diseases in plants. Unfortunately, these 
virus troubles are transmitted from unhealthy plants by such 
sucking insects as aphids, thrips, leaf hoppers, etc., to 
healthy plants. This is the reason why, when the lifting of 
apparently healthy plants and the tubers from these have 
been planted, that the succeeding growth has been found 
to be affected with disease. It will thus be seen that if we 
are to maintain the productiveness of our stocks, great care 
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in selection is necessary; the only control of these diseases 
is by the eradication of the diseased plants in our seed plots 
as enrly as possible. 

In 1926 the Government Certified Seed Potato Scheme 
was introduced, and by the use of such seed, the virus disease 
infection has been kept at a minimum. About this period, 
seed stocks in the South-West were so badly affected that 
yields in many cases were reduced to 2 tons and less per 
acre. The introduction of ‘‘ certified seed from the Great 
Southern area, the Denmark, Young’s and Kalgan River 
districts especially, revolutionised the industry in the South- 
West, and to-day such seed and its near progeny has con- 
tinued to give excellent crops, our high average of more than 
5 tons per acre speaking for itself. 

The improvement of the potato by selection is a field 
of endeavour in which every grower interested in the problem 
of increased production per acre can engage, but it is prac- 
tically impossible for the grower to maintain freedom from 
disease in the commercial plot. This cun only be done 
effectiv^y in a special seed plot which should be well isolated 
from possible infection from a commercial area, a minimum 
distance of 200 yards 'should be allowed from other growing 
potato plants." The best and only reliable time to establish 
the seed plot is in the winter, as any virus diseases are more 
easily determined in colder weather, high temperatures such 
as are experienced in the summer-grown crop have the effect 
of somewhat masking these diseases, the symptoms do not 
show so readily, and greater difficulty is experienced in 
detecting and eradicating affected plants. 

Again, in the colder weather, insects such as aphids and 
thrips are not so plentiful and the risk of transmission of 
disease is minimised. This is the reason why, in other 
countries, it is usual for seed to be purchased from colder 
parts for planting in warmer areas, such as seed being 
bought in Scotland for planting in England, and much of 
the seed in the United States of America, from Canada. In 
thefee (countries, one main crop per year is planted, while in 
this State potatoes are grown practically all the year round, 
and it is thus possible for us to establish seed plots at that 
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time of the year where practice has taug’ht us that best 
results are obtained. 

Ill the establishment of the potato shul s(‘ed plot, it is 
desirable that ihe seed shall be taken from apparently 
healthy, well-grown, tru(‘-to-type and heavy-yielding plants, 
and preferably from the heavi(‘st tyjie of land in our swam]) 
or summer land. These* jdants could be staked or marked in 
some way during the growing s(*ason, avoiding, if possible, 
the staking of any plants in the near vii'inity of any other 
showing mottling or crinkling of tlie foliage and dwarfed and 
leaf-rolled plants. It is good jiractice to keep the tubers from 
each root sejiarate, these can then be planted separately in 
the seed plot, allowing a small spact* between each j)lantcd 
root of tubers, so that any ]dants which may have i)i(‘ked up 
infection in the growing stage will be together, and eradica- 
tion of the whole series of roots carried out. A further and 
more elaborate method that (‘an be ado])ted in the stanl bed 
is what is known as the tuber unit system. Selection is made 
as (|Uoted, but instead of (‘a(*h root being st‘parated, each tuber 
is treated as a separate unit. Each jmtato is cut into sets, 
if large enough for cutting, and the sets from each tuber 
are planted consecuti vtdy, allowing a double spa(‘ing Ixdween 
this unit and the next, and so on, until the seed bed is 
planted. 

This latter method has been introduced in connection 
with the certified seed scheme, the first plot being planted in 
the Denmark area in August, In this area, such a 

procedure as a measure for good seed ))roduction, is a prac- 
ticable proposition because only (piite small areas are grown 
in this so-called winter planting. It is usual to employ 
planting boxes when sowing the crop, so that the seidioning 
of such planting boxes is easy. A half fruit case (flat) 
(.‘an be divided into six se(‘tions, and a kerosene canse cut 
through on the side can be divided into 12 sections. It is 
thus possible to (;ut a tuber into each 8e(dion and planting 
can be carried out wdth little loss of time. 

The tubers from this crop, after effective ‘‘ rogueing,’' 
are again sown in about March (autumn planting), which 
crop is harvested in July and August, and this provides seed 
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for the main swamp crop planting in November and Decem- 
ber and harvested in March and April, and vdiich supplies 
certified seed, available for main crop planting in the South- 
West areas during June, July and August. 

This method allows us, in the case of any of the plants 
in any unit being affected with disease, to wipe out the 
whole of stich unit. It is desirable to wipe out any unit that 
shows even one plant to be affected, as it is possible that 
j)art of a tuber may be badly affected and easily recognisable, 
whereas other parts of the same tu])er may be affected in a 
lesser degree, and be not easily discernible, so that by the 
eradication of each com})lete unit we shall stand a reasonable 
chance of obtaining disease-free stocks. By this nieihod 
badly affected stocks have been (deaned up in a short fime. 

It may seem strange that one part of a tuber (^an be 
afl‘e(‘-ted more so than another, but, acc ording to research work 
done in various parts of tlie world on the transmission from 
diseased to healthy jdants, it appears that something like 18 
days must elapse before disease rea(dies the tubers after the 
inoculation of the plant. It will thus be seen tliai progress is 
slow and explains why some tubers or even jiart of a tuber on 
the same root a;’e affected, while others appear to remain 
healthy. The crop may come to maturity and be liarvested 
prior to all the tubers becoming affected. Om^e we have 
obtained gopd vseed, it is possible, with (‘are and attention, to 
keep it productive over a number of years, especially if we can 
grour under sufficiently isolated conditions, so as to avoid con- 
tamination from other crops that, may be diseased. It is 
pracstically impossible to keep our seed perfect, but if the 
grower takes all precautions, he has a reasonable chance of 
maintaining it at a high degree of freedom from these virus 
diseases. 

Another problem we are faced with in our seed tubers in 
summer-grown (‘ro])s is so-called “ thready eye,” or ” spindle 
sprout.” This shows itself in the failure of the tuber to prod- 
uce a normal shoot, but a thin thread-like growth is sent out 
from the t^ye and, when the potato is planted, this weak shoot 
seldom emerges above the ground. This trouble has been 
found to occur in tubers growm mostly in the light sandy peat 
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swamps in the Albany and other coavsial districts. Unfortu- 
nately, no symptoms are noticeable in the growing plants, and 
it is often found in the larger tubers from well-grown plants. 

No s])ecial work has been done in this State on this 
trouble, but observation tends to the belief that this result is 
brought about l)y lightness of soil and high temperatures 
during the time wlien the crops are coming to maturity. This 
observation is sirengthened by the fact that the larger tubers 
are generally affected, wliile little is noted in the smaller 
potatoes. It is usual for the larger tubers, in any potato crop, 
to be focind near the surface, and these would be more affected 
by healed (vonditions, whihi the smaller tubers generally found 
lower down on the same roots, being often in inoister soil, are 
not so atVected and little trouble is noted. 

ft Mould therefore aj)])ear that heated conditions at some 
stage of tb(‘ groM-injif p^*riod impair the vegetative vigour of 
the seed tuber for future planting, for it has been noted that 
M’here heavy (T‘()J).s of gn*enstuff have beeii j)loughed in so 
increasing the humus content of the soil, thereby minimising 
extreme difference of soil temperature, that this trouble has 
been very considerably reduced. This ploughing in of green- 
crops is, therefore, advocated in an attempt to control this 
trouble. 

Experimental Mork in the production of seed in the south- 
erly parts of America M'here temperatures are high, have 
demonstrated that a mulch of stnnv or other litter was found 
effective in increasing the vigour of the seed, which again 
tends to show that the seed is ol)vif)Usly affected by extreme 
heat. Whilst this is practicable in a small seed plot, it would 
be difficult on a large area. 

The following photograph shows tiibervS which were taken 
by myself from a single plant and planted with results as 
shoun. The ‘*sets’^ from the large tuber shoM^ “thready-eye^’ 
sprouts, while the other shoMs a large, healthy, sturdy shoot. 
1 am not forgetting the possibility of virus disease in such a 
case, but this appears rather improbable on account of the fact 
that I can invstance that seed from the same plot has been 
planted on different locations with the result that from one 
soil type so-called ‘‘thready -eye” has shown prominently 
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whereas in the other case no such trouble hhs occurred. 
Seldom, if ever, do we find this trouble from tubers grown in 
heavy soil types when the crop comes to maturity under 
reasonably cool weather conditions. 

As well as thready-eye,’’ a certain lack of vigour in 
seed which has been produced in light soil types has been 
noted. Such, when grown alongside seed which has been 
produced in heavy soils, has failed to give corresjumding crops 
and jdelds have shown 1 to 2 ions per acre in favour of tlie 
heavy soil type seed. When this unthrifty seed is again grown 
in heavy soils, if free of leaf roll and mosaic, a ^pick-up in 
vigour is noticeable. This weakness may be bound up in lack 
of certain nutrients required by the plant and tubers, and it 
was suggested to me early in 1937 by an offi(‘er of ihis depart- 
ment, that copper may bo needed in order to build up the 
vigour of the seed. B/ecent experimental work in the Albany 
area in conjunction with the Plant Nutrition Officer (Dr. L. 
J. H. Teakle) and observations have tended to support this 
theory. 

It has been stated by many growers that the use of 
immature seed results in heavier yields, but it is hard to 
understand why‘, when seed of almost any other plot should be 
fully developed, the potato tuber should be treated diflerently. 
Exj^eriments conducted in various parts of the world have, 
however, indicated that the planting of immature seed has 
been attended by heavier yields, while other experimental 
work has shown that no advantage has been gained by its use. 
Advocates of immature seed aver that for the production, the 
proper water and nitrogen contents of the tubers are obtained 
just about the time the tops show the first signs of ripening. 
The evidence in favour of unripe seed is so strong that one 
cannot lightly disregard it, but recent work has shown that a 
crop lifted in an immature state is not so long exposed to virus 
disease infection- as is one which is allowed to ripen completely. 
It may be stated, therefore, that the one important advantage 
of using immature seed may be due to comparative freedom 
from transmitted diseases and that evidence points to the 
immature seed being less vigorous than ripe seed when diseases 
afte absent. It will also be readily appreciated that the 
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storage of seed, wliicdi Las to be done for some fonsideral)le 
period in the (ireat Southern areas, will be more suecessful 
when ilie tubers are well ripened before being harvested. 

It has been dhseovered that wdiere blaek spot or ‘‘early 
blight’' makes its a])pearanee in the j)otato tops, as it often 
does in autumn-grown seed crops, if the tubers an* dug on the 
green side so-called storage trouble develops, but where the 
potatoes an* thojoughly ripe when harvested, little damage 
ensues during storage. 

(7’o l)e continued .) 
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Pyrethrum. 


By IT. C. Ahnold, Manager, Agriculiural Experiment 
Station, Salisbury. 


Several decades have passed since the insetjticidal pro- 
perties of powdered pyrethrum flowers were first discovered. 
There are several specues of pyrethrum, some of which are 
grown in flower gardens, but the only species of commercial 
iniportanc'c is known as Pyrethnim cinerariwfoJiinu , It was 
first discovered in Yugoslavia, and until the latter part of 
the nineteenth century, the islaiuls in the Adriatic^ Sea and the 
adjacent mainland (known then as Dalmatia) produced the 
greater part of the requirement of commerce. The crop was 
found to thrive in Japan, and after the oiitbreak of the (Ireat 
War production in that country rapidly increased and it 
became the chief exporter. During the years to 1981 

the average annual Japanese crop was nearly 14,000,000 lbs., 
the greater part of which was exported to Euiopean countries 
and the Ignited States of America. During tin* past decade 
its cultivation has rapidly increased in Kenya Colony, and 
it is regarded as the most remunerative exportable crop grown 
in that Colony at the present time. The adoption of scientific- 
methods of cultivation and the manufacture of standardised 
extracts of the active priu(d{)le8 of the flowers have largely 
contributed to the wSiiccess attained. 

Pyrethrum may be considered a hardy croj) because it 
can be grown under widely differing conditions of soil, 
rainfall, heat and altitude. It has been successfully culti- 
vated in England at a few feet above sea level and it W'ith- 
stands the rigours of the English winters without artificial 
protection. Yugoslavia and Japan are both approximately 
forty degrees nortli of the Equator. In the Adriatic islands 
the crop is grown at altitudes below 3,000 feet; in soane 
districts there are frequent heavy rains, while others are arid, 
and temperatures range from several degrees below freezing 
point to 90"* F., or even 110® F. in certain areas. In Kenya 



Colony, whioli is near the Kqiiator, the crop thrives as well ai 
altitudes of 6,000 feet to 10,000 feet as it does at sea level in 
the other counfries. Tn its native habitat it is grown on poor 
calcareous soil; in Kenya the soils give a slightly acid reaction. 
It succeeds well on the red soil and on sandy soil in this 
Colony. Although it vdll produce a crop of flowers on soils 
which are lacking in fertility, it responds to dressings of 
inanure and fertiliser, but these should not contain excessive 
amounts of nitrogen, for that element is said to (‘n(‘ourage the 
l)rodu(dion of many leaves and few flowers. Pyrethrum can 
resist frost and drought, but it cannot tolerate a water-logged 
condition of the soil, llie coastal regions of Dalmatia enjoy 
an annual rainfall of 40 inches, but rain is rare in the wsunimer 
montlis. In this res])ect the Dalmation climate differs from 
that of this Colony, and this exj)]ains the reason for the 
greater productiveness ot locally grown ci*o])s when water i-^ 
a])plied during tlie wint(‘r and spring months. 

During recent years investigators have found new' 
methods of using the insecticidal ])ropei*ties of this plant, so 
that instead of its being used in the form of powdered fiow’ers 
almost entirely, extracts are now' made which are used in 
li(|uid form in houses, gardens and stables or w'here\er a noii- 
poisonous insecticide is required. Although the active 
|>r*inciples of pyrethrum are higlrly toxic to insects, the^y are 
liarmli'ss to mankind and warm-blooded animals, thus forming 
an abnost unique combination of (pialities. Por this reason 
ii can be used in sprays against insects attacking fruit trees 
at timt's when it would not be possible to use arsenical or other 
[)oisouous sprays. TJiere is a ])ossibility of future investiga- 
tions showing that pyrethrum can he used in this Colony and 
neighbouring States against insects which attack citrus and 
decuduous fruits which at jiresent are diflicult to (*ontrol, so 
that a local demand of some importance may arise. 

This wider range of usefulness liUvS increased the demand 
for the pyrethrum flowers, and witli the object of flnding 
w'hether the crop could be growui iinder local conditions, seed 
of Pyrethrum c I neraritr folium was obtained through the 
coxirtesy of the Director of the Plant Pathologi(*.al Laboratory 
of the British Ministry of Agriculture in the year l9f‘U. 
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A part of the plants raised from this seed were planted 
on irrigable land, but the majority were planted on land 
which receives the natural rainfall only, which, for con- 
venience, may be termed “dryland.’’ 

Pyrethruin on ^'Dryland.^' Sowings in seed-beds were 

made at intervals from July, 1931, io September in ihe same 
year, and the resulting plantlets ware transplanted to the 
open ground soon after the seasonal rains set in. A very 
satisfactory stand resulted, and the plants progressed satis- 
factorily and continued to form side-shoots until the following 
August. The hot and dry weather experienced during 
September and October (;auvsed them to flag and retarded 
growth. They recovered soon after the rains commenced and 
40 to 50 per cent, of the plants produced flowers in the 
following months of January and February. The remainder 
of the plants produced no flowers either during that season 
or in subsequent seasons. In the second season a smaller 
proportion of the plants produced flowers, but about 2 per 
cent, were much more productive than the others. Seed of 
these was saved; and by continued selection, a strain of 
pyrethrum which is much more suited to local conditions than 
the original vstock has now been established, but the lack of 
rain during the, winter and spring months impairs the vitality 
of the plants and defers the flowering period until the rainy 
season, when difficulty in drying the flowers is experienced. 
Under the conditions obtaining at this Station, which is 
representative of the maize areas of the Colony, the growing 
of pyrethrum on dryland cannot be recommended as a com- 
mercial proposition. Only in districts where a few' inches of 
rain is precipitated during the wunter months could the crop 
be expected to thrive without artificial applications of water 
during the winter and spring months. 

Pyrethrum on Irrigated Land Much more promising 

results have been obtained from small patches of the improved 
strains w^hen these have been grown under irrigation. 
Visitors to this Station who have grown the crop in Kenya 
Colony have remarked on the thriftiness and profuse flower- 
ing of these plants. The yields of dried flowers gathered 
from these patches have ranged from 400 lbs. to 1,200 lbs. 
per acre. Such yields indicate that in districts in which 
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watei* for irrigation purposes ran bo obtained at low cost 
this iin])roved strain would yield crops of flowers as 
abundant as those j)ro(lu(*e<l in other countries where 
pyrethruni is grown for coinuKucial purposes, and there is 
every reason to believe that its cultivation here would be as 
profitable as it is in Kenya (V>lony or else^vhere, if the 
industry could b(‘ established on a similar sound basis. 
Sain])les of flowers grown at this Station haye been submitted 
to oversea firms who handle th(‘ Ja])anese crop, and their 
reports affirmed that the samples submitted had the same 
market value as the flow<‘rs obtained from the other country. 
Market ])rices fluctuatt' a<*cording to the supply and the 
demand, bill about 8d, per lb. for the dried flowers may be 
taken as an av(*rage, timugh prices as low as fxl. per lb. and 
as high as 2s. per lb. have been recorded. In recent years 
there has been a tendency to base the value of the flowers on 
tlie ])ercentag(* of jiyrethrins they contain, as revealed by a 
chemical test. As the pyrethrin content of commercial 
sampb's varies between 0.4 to 1.2 per (*ent., it will be seen 
that the best samples are worth three times as much as the 
poorest. The difference is almost entirely due to the methods 
of gathering and drying the flowers. 

The (juestion will arise as to whether j)yn‘thruiii growing 
is likely to be found to be as profitable as other branches of 
agriculture which are already established. The croj) demands 
intensive methods of cultivation, and its requirements are 
in some respes'ts comj)arable with those of tobacco, though 
less skill is rc([uired for curing, and the risks are fewer. The 
cost of growing the two crops would In* somewhat similar, 
both are raised in seed-beds and afterwards transplanted in 
the opim fields; both are reaped by hand, dried, and eventually 
baled and exjiorted. Pyrethrum requires about 44,000 plants 
per acre as against 5,000 for tobacco, but some four or five 
crops can be obtained from each planting. Transplanting can 
be extended over several months, and the old plants can be 
divided and re-established if desired, instead of using 
seedlings, so that if the cost of establishment is spread over 
the number of crops which result, it will probably be found 
that these costs do not differ widely from those incurred in 
the cultivation of tobacco. The gathering of the flow^ers is 
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a more tedious operation than picking tobacco leares, but 
subsequent treatment does not require much labour or skill, 
and it is thought that the costs involved for harvesting and 
preparing for market will be less for pyrethrum than they 
are for tobacco, w’hile the risks incurred in these operations 
are definitely in favour of py retliruin . The yields obtained 
and the prices are about the same for the two crops, and in 
both cases wide fluctuations oe.cAir. Tobacco farmers who 
own irrigable land might find pyrethrum growing a con- 
venient and profitable side-line. When grown under irriga- 
tion the main crop of flowers are produced during the months 
of October and November, with a smaller crop in December 
and January. The labour force kept ‘‘standing by^’ awaiting 
favourable weather conditions for transplanting the tobacco 
could be utilised for gathering the main crop of pyrethrum 
flowers. During December the wet days would favour the 
work with tobacco and the dry days would be devoted to 
harvesting pyrethrum; and during that period the barns 
would be most useful for drying the flowers. The bulk of 
the pyrethrum crop could be hturvested and dried before the 
barns are required for curing the tobacco. 

A comparison between wheat and pyrethrum growing 
may be made,* because both require irrigable land. The 
initial cost of establishing' wheat is much less than that of 
pyrethrum, but that cost recurs every year, instead of once 
in four or five years for pyrethrum. The value of the wheat 
crop will not exceed one half of that of the pyrethrum crop. 
Weight for weight, the pyrethrum flowers are worth five 
times as much as wheat, and this would allow pyrethrum to 
be grown in outlying areas in which wheat growing is not 
profitable because of the cost of transport to railhead. 
Furthermore, the monetary returns per unit area are com- 
paratively high, and this would enable farmers to make a 
living from a smaller area of irrigable laud under pyrethrum 
than is possible with wheat. 

After the first cost of planting out the pyrethrum has 
been incurred, little further outlay is necessary until the crop 
is ready to harvest, and the expenditure required for that 
will be proportionate to the marketable material obtained. 
It appears therefore that there are distinct possibilities for 
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pyretliruni growing. Few farmers will wish to cliange 
suddenly from the crops they are aeeustoined to, but those 
whose land is situated in districts which are too cold for 
tobacco, too far frmn railhead to permit of wheat being 
mark(*ted, or where the wheat crop is frequently injured by 
frosts, might give the crop a trial by establishing a few acres 
from which its potentialities could be gauged. 

A small quantity of seed reaped from the most floriferous 
plants of the selected strains produced at this Station is 
available for distribution to Rhodesian farmers who would 
like to give this crop a trial. 

RAISING SEEDLINGS. 

Seed-beds similar to those used in tlie raising of tobacco 
or tree seedlings are suitable for pyrethrum also. The soil 
should be made fertile by the addition of suitable fertilisers, 
and the surface should be fine and level. The beds should be 
protected from the drying effects of the wind by grass screens, 
bricks or other suitable material, and grass mats or hessian 
should be available for shading the bods from the sun. One 
pound of seed is sufficient for 300 square yards of seed-bed, 
and the young plants will cover about 10 times that area when 
they are transplanted in the field. The crop prefers well 
drain(‘d sandy soil, and seed-beds wdiich are well supplied 
with organic matter wdll provide the best transplants. 

Soak the seed overnight and then wrap in sacking and 
bury in damp sand for 4 or 5 days. Before sowing mix the 
seed with white sand to facilitate its even distribution over 
the surface of the seed-bed, and after sowung, very lightly 
cover with sifted sand. Water thoroughly and keep shaded 
from the sun until germination is completed. This continues 
for 5 to 25 days utter sow ing. Gradually reduce the intensity 
of the shade and entirely remove the shading material on the 
first cloudy day which occurs after the seed has finished 
germinating. 

When the seed is sown in August or early September the 
plants will be three to five inches high at the commencement 
of the seasonal rains, and they should then be transplanted 
to the field. The rows should follow the contour of the land 
as closely as is practicable. 
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Tile plants should be set at 6 inches to 12 inches apart 
in the rows, and these should be from 18 inches to 24 inches 
apart. Carefully avoid planting the seedlings too deeply, as 
this is said to cause leafy growth and to inhibit the produc- 
tion of flowers. After planting, the only attention required is 
to keep the land free of weeds until the flowers appear. 

In the northern countries the whole crop of flowers is 
produced within a »short period and they are reaped in one 
operation regardless of the stage of maturity. Research work 
in recent years has shown that much of the insecticidal value 
of the crop will be lost if the flowers are plucked a few days 
too early or too late, and it has become the })ractice on modern 
pyrethrum farms io gather the flowers every day, just as 
soon as they reach the stage of optimum maturity. 

Careful examination of one of the daisy-like flowers 
shows that it is composed of numerous florets. Those at the 
outer edge have conspicuous white petals or rays, while the 
yellow disc (ionsists of scores of tiny florets arranged in con- 
centric rings. The outermost ring, to which the white petals 
are attached, reach maturity first, and this stage is marked 
by the opening of the flower. These are followed by the 
next ring, and so on, day by day one or more of the rings of 
florets reach maturity and open, until finally the centre is 
reached. In order to obtain the maximum amount of the 
active principles which are known as Pyretlirin I. and II., 
the flowers should be gathered when two-thirds of the florets 
have opened, but those at the centre of the disc are still 
immature. As the stalks have no commercial value they are 
not gathered with the flower heads, which are picked by 
placing two lingers xxnder the head and the thumb on the top, 
then by bending the head over and giving a slight pull at 
the same time, the stalk may be snapped off close to the head. 
In this way the addition of useless material may be avoided 
and better prices will be obtained. 

After picking, the flowers must be dried before they can 
be stored and finally baled for market. In order to obtain 
the bright colour which the buyers prefer in the dried 
flowers, they must be dried <iuiokly and thoroughly. There is 
aouie diversity of opinion as to whether there is any advan- 
t%jge in drying the flowers in shade, and as it appears that 
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little harm will be done by exposing them to sunshine, where 
the drying will be more rapid and effective, this would seem 
to be the best method. The gathered flowers must be pro- 
tected from rain, or their value will be reduced. Dryings 
requires 5 to 10 days, and sliould be continued until the* 
flowers ( an be (‘rumbled between the fingers, after which they 
should be })a(‘ked in containers which will prevent theTii from 
re-absorbing moisture from the air. When the crop is grown 
on a large scale, and particularly in mountainous districts, 
where cloudy and misty weather is more frequently 
experienced than sunny days, it will be necessary to erect an 
artificial drying plant. 

The dried flowers are packed for export in compressed 
bales after tlie manner of cotton and similar fnaterials. 
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Compost. 

By S. D. Timson, M.C*, Assistant Agriculturist » 


[This article was first published in the November, 1937, issue 
of this Journal and reprinted as Departmental Bulletins 
No, 1048 and 1104. The complete stock has again been 
exhausted, and requests are still regularly received. It 
is therefore necessary to republish, and the opportunity 
has been taken to add to and revise it in the light of 
further experience. 


Introductory Note.— -The process of making compost is 
essentially a simple and elastic one from the practical farm 
standpoint, but the desirability of assisting farmers to adjust 
it to suit their own particular conditions has forced the writer 
to elaborate certain aspects so that they may understand 
how to do this. 

The farmer who does not want to know what happens 
inside the compost heap, and is not particularly anxious 
to achieTe a perfect product in the minimum time, need 
merely read those sections describing the actual handling of 
the materials or the proportions of them required. 

The writer has found, however, that many farmers are 
also keenly interested to understand what is happening during 
the process of decomposition, so that they can the more 
intelligently utilise the resources of their farms in the way of 
raw materials to the best possible advantage, and for this 
reason he has included a brief description of the processes 
of deqomposition of the organic matter and a discussion of 
ihe ways and means of speeding up or retarding those 
processes and making them as economical as possible. 
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The article has therefore been arranged in sections with 
the hope that readers can find what they require and neglect 
Ihe rest without waste of their time. 

Section III. deals with a suggestion the writer makes 
for composting ihe sunnhcmp croj), with the object of 
reducing the proportion of land idle under green-manure. 

Definition. — Compost is the product obtained by the 
rotting of organic waste materials, chiefly vegetable in origin, 
by the action of fungi and bacteria, wiih the ultimate forma- 
tion of humus. 

The Origin of Compost. — The employment of compost in 
agriculture is no new thing, since a method for its manufac- 
ture from animal droppings and various crop wastes is 
described by Ibn-el-Awam in his book on Nabathean Agricul- 
ture written in the 6th century. 

Marcus Cato, 234-149 B.C., relates the Roman practice 
in composting farm wastes, and urges the farmers, on farms 
unable to support livestock, to collect all the crop wastes, 
leaves and weeds from hedgerows, ferns and sweepings, and 
mix all these with sewage and straw in a pit. 

From ancient times, too, the fertility of the soil in China 
has been maintained at a high level by the use of compost 
made from animal and vegetable wastes, or green crops, 
fermented in layers with mud from the canals and rivers. 
Every scrap of organic waste is preserved for this purpose. 
Nothing is wasted. 

The research of Hutchinson and Richards demonstrated 
that crop wastes could be composted with only inorganic 
sources of extra nitrogen, and this resulted in the placing on 
the market of the Adco process. The obstacles to this process 
being generally adopted in Rhodesia have proved to be (1) the 
necessity for an artificial water supply, (2) the necessity for 
using materials which are not obtainable on the farm and are 
rather costly. 

Sir Albert Howard, and his co-workers, at Indore, later 
worked out and introduced a method of composting crop 
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wastes in a reasonablj" shoH time (three months), ainl vvithoiil 
the need to purchase any materials from oft' the farm. 

The modifications and improvements on this method 
worked out by Jac.kson, Wad and Vanse, which simplified the 
making of compost from croj) wastes with the use of rain only 

as the source of moisture, and which introdu(*ed the ingenious 
method of j)r(ividing additional nitiogen supplies by growing 
a legume on the heaps, resulted in a simplified process, which 
fits in admirably with the requirements of Illiodesian agi*i(*al- 
ture. This jirocess, with some modifications by the writer to 
suit local conditions, was published in the Feluuarv, 
issue of this Journal. 

Since then many farmers all over the (k)lony liavij 
adopted it, and increasing interest in it is being evinced. The 
writer considers that it presents a solution, or partial solulicm 
to sejeral inqiorlant problems of Itbodesian agriculture, and 
this a"8poc‘t^f the matter will lie discussed later in tliis article. 

SECTION 1.-^~TECHNIQUE OF COM IM)STIN(t. 

A. RAIN.WATBBED COMPOST. - Detailed tecbni(|ue. 

Materials Required. (1) Yet/efable matter oj aay knni, 
such as maize trash of all kinds, including tin* cores; diy or 
green grass; spoilt hay or silage; stalks of sunflowers, c(»tt(m 
and sunn-heiup after threshing; wheat, barley and oat sliaw 
and chaft'; leaves of trees, including gums and scrub bush; 
saw-dust, waste paper and rags in limited (juantities; the top- 
growth of the sunn-hemp crop. All green materials should be 
withered before use for a day or two. 

(2) Dumj of cattle, horses, sheep, goats, pigs and ]>oultry. 

(d) Ordinary fudd soil — top seven inches only. ^Vhere 
soil soaked in urine is obtainable this is to be preterre<l, since 
it contains much nitrogen. It can l)e <ollected from cattle 
kraals, (H)llecting yards, cow byres, etc. 

(4) Wood ashes or ayricitifvral lime — W^ood ashes should 
be used for preferencje as they c«mtain )M)tash and j)l!()sj)h.' 5 te 
as well as lime. 

Proportions ol Materials Required.— The above mateiials 
will be required in the following proportions : — 




Winter comi>ost being turned in pit in foreground Head of ripe 
compobt beyond. 
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JPjirts hy 
volume. 

M atevial.^ 

Farts l»y 
weight. 

(4 rain bags full 
per 9 yds lengtli 
of a standard 
size heap. 

m 

Mixed vegetable 
wastes, etc. 

400 


’^*16 to 18 o)- 
less. 

Ordinary soil (urina- 
ted if available). 

*560 to 280 
i or less. 

* 12 to 6 

24 

1 Animal dung. 

; 80 i 

8 

3 to 0 

Wood ashes. 

i '*'-6 to 12 

! 1 to 3 

or 1 to 2 

Agricultural lime. 

jo/- 2 to 4 

1 to J 

or J to J 

Burnt lime. 

\<tr 1 to 2 



* For t>\plan.atioii of variation of proportions see Section II. under “ Varying 
[Proportions of Ash and Soil. 


It is not jiecessnrv to measure tlie ([luiiitities of the various 
materials for every heap. It is eonsidered that if the quan- 
tities are measured for the fiist tew heaps made, thereaftei 
the quantitie.^ can he siifiieieiitly aeeuratoly judgfed by eye. 

Fo assist rapid rotting the mixed wastes should consist 
of at least per cent, of wa.stes with a high nitrogen content 
as specified iii the list given in Section II. 

Method. A well drained site should be selected, with a 
reasonably smooth surface, to avoi<l water-logging and to 
make turning easy. 

Making the Heaps.— Having assembled all the materials 
re(|uiied, the mixed wastes should be made into a heap 16 feet 
.broad and 1 ^ feet high, and of any eonvenient length. The 
heap should be built up in at leant three layers to ensure even 
mixing (d' all the materials at the first turn, as far as possible. 
More atifl tinaaer lai/ers trill assist proper ini,rint/ of the 
materials, A shallow heap such as this facilitates rapid 
wetting of the materials with the first rains, and therefore a 
qui<*k start to the process of rotting, and also makes the first 
turn easier. 

The proper projioriiun of the soil, dung, and wood ashes 
or lime are spread evenly over the surface of each layer. 
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Tlie materials should normally be collected during the 
dry season, and the heaps should be ready and awaiting the 
first spring rains. 

First Turn.-- After the first heavy rains have partly wetted 
the heap, usually after about 2 to 3 inches of rain have fallen, 
the heap should be built up into a new heap 9 feet broad at the 
base by 3 to 3| feet in height, by throwing theii, materials with 
a fork in towards the centre line from either side, and two 
yards forward at the same time. In doing this mix all the 
materials thoroughly. The heap should be left in a loose 
open condition to assist aeration ^ and the easy entry of further 
rain. On no account should the heaps be packed by trampling 
at any time. 

If the heaps are composed of fine materials such as grass, 
spoilt ^h*y, maize husks, etc., the rain will not penetrate the 
heap to a depth of more than about 6 inches, since at this 
depth a slimy waterproof film is formed by the action of 
certain microbes. 

Second Turn. — In three to four weeks, when the heaps 
have sunk and packed appreciably, they should be turned to 
one side or one end, and built up into new heaps of the same 
dimensions. If rotting has proceeded well, labour may be 
economised at this and subsequent turns by the use of a 
dam-scraper, or hay sweep, or similar ox^drawn implement. 
If rotting is unsatisfactory the use of sharpened ‘‘badzas 
will help to ease the work. 

Manure drag forks, or vine hoes, which are 4 or 5 tined, 
are of particular value, where very refractory materials such 
as old matted sunnhemp stalks have to be turned. With 
these the most obstinate heaps can be torn open ; but they will 
seldom be required after the first turn has been carried out. 

Third Torn.— The heaps will require turning again in 
about a month as before, and will be rebuilt in their original 
position, and rotting should be complete in a further three 
weeks to one month. If rotting has not proceeded normally 
a further one or two turns may be necessary. 

The various txiruings ar^ done to ensure aeration, and 
even diai^ibution of moisture or materials, and they should 
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usually be done on a rainy or cloudy day to check evaporation, 
unless the heaps are waterlogged. The compost is usually 
rotted down and ready for use in four months. If it is ready 
before the end of the rains it is best to delay spreading it on 
the fields for ploughing under until the seasonal rains have 
ended, so as to avoid loss, and it should be covered as soon 
as it is spread for the same reason. 

On the other hand, if there is a special reason for using 
it as early as possible, and providing rotting has proceeded 
normally, the compost can be applied to the land at the third 
turn. 

Sowing Legumes on the Heaps. — When the wastes being 
composted are mainly of low nitrogen content, such as old dry 
grass and maize wastes, or if it is desirable to speed up the 
rotting pro(;es8 as far as possible, sunnhemp should be broad- 
cast on the surface of the heap after the first turn. The 
writer has found that the common sunn-hemp makes better 
growth under these conditions than the Somerset variety, 
and two or three pounds of seed per 100 square yards of 
surface may be used. It is not necessary to add a surface of 
soil to enable the sunnhemp to grow, but a thin sprinkling 
of top soil will help to ensure proper inoculation of its roots. 

The sunnhemp will only grow some G to 12 inches high 
before the next turn, but the roots penetrate the heap and 
the bacteria in the nodules on the roots collect nitrogen from 
the air. When the sunnhemp is turned under at the next 
turn this nitrogen promotes rapid rotting, and enriches the 
compost. 

In some cases the writer has seen the sunnhemp being 
allowed to grow to a height of two or three feet. This is a 
sign that turning has been undulj'^ delayed, and that the 
proper heating in the heaps had ceased. It also makes the 
subsequent turning of the heap very difficult. 

Velvet beans are also of value for this purpose, and 
where compost is being made in winter lupins may be 
employed. 
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B, ABTmOlALLY-WATBBBD, OB WIKTIB 00KP08T. 

When a supply of water is available ooinpost can be made 
throughout our rain-less winter. It should be made in shallow 
pits in order to protect it from ihe drying winds, and to help 
maintain the temperature of the heaps. 

Si 26 of Pits. 

.Depth — 2 feet — never deeper. 

Width— 15 feet. 

Length — any convenient; but a 60 to 65 feet long pit 
is suitable, and contains about 25 tons, or 50 cubic yards, of 
moist ri|)e compost. The sides and ends of thiC pits should be 
cut wdth a slope at an angle of 45 degrees. (See illustration.) 

Filling the Pits.— The same materials and ihe same propor- 
tions of them are required as for rain-watered compost. Fill 
these into the jnts in shallow layers, say, 6 inches deep. The 
shallower the layers the better will all the materials be mixed 
at the first turn, and the more rapidly will rottin.i? conunence, 
and the more smoothly and ei^enly proceed. 

Fill the pits to a height of 6 inches above ground level. 
I^eave 8 feet at one end of the pit empty for turning. 

Watering.— Each layer may be watered as it is filled in. 
It should he well wetted, but not drowmed in water. 

Turning,— As soon as the pit is full, turn the materials, 
and shake them up, and mix them thoroughly. Sharpened 
bad^as and drag forks w’ill be found useful at this stage. 
Turn from the end where the empty space has been left, and 
move the w^hole heap 8 feet, so that 8 feet of empty space is 
left again at the opposite end, for the next turn. 

Second Turn.— Three wrecks later, w ater the heap and turn 
again. 

Tliird Turn.— A month later, water and turn again. If 
necessary a further turn should be given. 

A month later empty the pits and stack the compost 
at the side in heaps 9 feet broad by 4 feet high, to mature for 
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a further month. It can be carted to the fields and ploughed 
in at this stage if desired. 

At each turn after the first the amount of Avater required 
is much less than before the first turn, and care should be 
taken not to use too nuudi. The heap should be just moist 
all through, but not so])ping wet.” Excess of water will 
pr(*vent proj)er aeration, and rotting jnay stop in extreme 
cases. 

If there is any urgent need to hasten the process, then 
the heap can be turned every 10 days or two weeks, and more 
dung added; or, it this is lacking, sulphate of ammonia may 
be used at the rate of ^ lb. to 1 lb. per cubic yard of tlie heap, 
or bone-meal ai the rate of 2-4 lbs. per cubic yard; preferably 
the latter. 

If the pits are Avatered from a water furroAv, < are should 
be taken that they are not near enougli to the furrow’ to become 
water-logged by M*epage from the furroAV. 

C. KBAAL COMPOST. 

The chief item in the cost of making compost from the 
crop Avastes on the farm is the collection and carting of the 
materials to the composting sites. The means of transport 
available on Rhodesian farms for this \A*ork, that is the ox 
AA’agon and Scotch cart, are extremely clumsy, inefficient, and 
unsuitable for the Avork. They are also A’ery w’asteful of 
ox-labour for pulling them, and of human labour in filling 
and emptying them. They are, in addition, very costly. 
I'urthennore, the Avork of collection and (carting of the 
materials for composting Avill compete for the use of the 
wagons AA’ith essential work such us the transport of the maize 
crop to the railway. 

For the aboA’e reasons it is clearly desirable under local 
conditions to cut doAAn as far as possible the collection and 
transport of the crop wastes for (!omposting, and wdth this in 
view the following modified technique for treating the large 
quantities of maize wastes at the shelling dumps, and \A*heat 
wastes at the threshing sites, is advised. 
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TTp to date many farmers have been in the habit of 
destroying this most valuable organic matter by burning. In 
the case of maize wastes this has been rightly done in the 
past in order to check the spread of diplodia and allied 
diseases, and also of weevils, because it is considered by 
competent authority that they may not be destroyed if 
converted into kraal manure, owing to the low temperatures 
which obtain in the manure heap. There is now no excuse for 
this criminal waste of the material most urgently required in 
our Rhodesian soils, namely, organic matter, since these 
wastes can be converted safely, cheaply, and easily without 
any artificial water supply, and without the need to use 
anything that is not to be found on every farm, into first-class 
humus, by composting them. 

Toehnlqae«— 'The modified technique of composting advised 
for treating maize and wheat wastes at the dump is very 
simple, and is given below. It is followed by a more detailed 
explanation of certain points. 

(1) Erect a cattle kraal at the shelling or threshing sites. 

(2) Place *the maize husks and cores, or the wheat and 
barley straw, in the kraal to the depth of about two 
feet 

f3) Keep cattle in the kraals until sufiicient dung and 
urine has been dropped by them, and until the depth 
of trampled wastes in the kraal is about 18 inches. 
Fill the wastes into the kraal daily as the cattle eat 
and tramp them down. 

(4) Divide the trampled mass in the kraal into heaps 16 
feet wide, and over every 9 yards length of the heaps 
spread one or two bags of wood ash (or a third of 
this quantity of agricultural Hme), and six bags of 
top soil. 

(5) Fork over the heaps well, working from one end, and 
mixing all materiida togathjsr. Take care to mix the 
saturated materials from bottom with those on 

^ the top. 



COMPOST. 


749 


(6) After about three inches of rain have fallen in 
October or November, build the heaps up into new 
heaps 9 feet wide by 3| feet high by forking from 
the sides in towards the centre line. 

(7) Turn the heaps once a month, on rainy days if 
possible (except during heavy continuous rainy spells) 
until the end of the rains, when the compost should 
be ripe and ready for carting to the fields and 
ploughing under. 

It will be clear from the above description that the 
method is extremely simple, and eliminates practically all 
transport of materials, except the small quantity of wood ash 
required. 

It will be most convenient for the subsequent handling 
of the compost if the kraal is made 16 feet, 32 feet, or some 
other multiple of 16 feet wide, since the trampled mass of 
wastes and dung has later to be split up into heaps 16 feet 
in width. 

If the kraals are made with a large enough gate at each 
end the straw or maize husks can l)e drawn into the kraal by 
a hay sweep, and hand labour thereby savd. 

It is thought that it will be best to erect a temporary 
kraal each winter, since after it is filled it can be quickly 
removed, and will then not interfere with the subsequent 
work in which hand labour can be saved by using dam 
scrapers, ploughs, hay sweeps or similar ox-drawn implements 
for assisting in turning the heaps. 

The maize cores should be thinly spread over the surface 
daily, so that they will be well distributed through the mass. 
These may not conipletely rot down in the compost heap, but 
will become so soft that they will rapidly break down in the 
soil. Where hand shelling is done it will be best to burn the 
mouldy cobs, since these will add little bulk to the compost, 
and their destruction will help to prevent the spread of 
disease. 
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The maize stalks and any oiher handy vef^etable wastes 
form neighbouring fields ean be conveniently placed in the 
kraal in thin layers daily. A generous layer of at least 12 
to 18 inches depth should bo placed in the kraal to start with, 
so that the urine may be absorbed and saved from loss as far 
as possible, since this is a most valuable by-product from 
the cattle because of its high nitrogen and potash (ontent, 
because of the hormones it contains. 

It is not possible at this stage to state what length of 
time the cattle must be kept on the wastes. This (*an only 
be found out by experience, but it is obviously dt'sirable to 
discover the minimum so that there shall be no large losses 
of nitrogen owing to the surjdus of dung and urine. Such 
surplus of dung and urine (‘ould be profitably emjiloyed else- 
where as agents for breaking down additional orgaific matter 
to hiimus. If the latter is not available then there is no 
objection to keeping the cattle rather longer in the kraal than 
is strictly necessary, and it will assist in speeding up the 
rotting of the comjiost, and the maintenance of a high 
temperature. 

The first turn of the heaps laid down above is designed to 
prevent the loss of nitrogen through the dtuiifrification which 
would otherwise take place owing to the compacting of the 
bottom layer of wastes and dung. Denitrification is brought 
about by the action of certain types of organisms, which 
chiefly work in the absence of air, and this condition is 
brought about by the compacting of a heap by the trampling 
of the cattle. During the process nitrogen is lost in various 
gaseous forms: as ammonia, oxides of nitrogen, and nitrogen 
itself. In this and in all subsequent turns (^are should be 
taken to leave the heaps as open and loose as possible, and 
any compact portions should be broken up with the fork. 
Always in turning put the outer and less rotted layers inside 
the heap, and vice versa. 

At the first turn manure drags or vine hoes will be 
particularly useful for tearing the heap apart. 
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Dostruction of Woevils and Diseases. — Tliis is particularly 
iiuportant in the f‘ase of maize wastes in order ihat weevils 
and the spores of diseases hueli as those of ihe diplodia ^roiip 
shall be killed by tlie iemperaUire of the interior of the heaj). 
For the same reasons in treating maize wastes, if necessary, 
more frecpient turns may be given to ensuie tlie (h'velopinent 
of a high temperatxire in the heap. 

The soil added to the lieaps, too, should be taken from 
the immediate area of the shelling dump, so that weevils in 
the grain tramped into the vsurfaee may also be killed. 

In composting maize wastes the hea])s should always bo 
in readiness awaiting the eommeueement of the seasonal rains 
in October, so that weevils may be killed as soon as posible. 

Comparison with Indore Composting.- It will be clear that 
in the modified teehni(jue described abo\e that the quantity 
of nitrog(*n supplied in the dung and urine o( the cattle cannot 
be so well regulated so as to avoid waste as in the normal 
methods developed a I Indore. A certain amount of waste 
may take place owing to the use of more dung and urine than 
is necessary and also because some losses of nitrogen by 
denitrification whilst the cattle are in the kraal will probably 
take place owing to the compaction of the lower layers of 
wastes. 

However, this will he a matter of less importance where 
the farmer has insnfticient supplies of organic materials (crop 
wastes, sunnhemp, grass, etc.) for converting into compost. 
Furthermore, experience will soon teach the farmer to reduce 
these losses to a minimum by finding the minimum time neces- 
sary for keeping the cattle in the kraal 

It will probably be found in practice that the amount of 
dung and urine supplied by the cattle can be reduced below 
the minimum necessary for rapid rotting of ihe compost, 
without unduly slowing down the process. This will 
automatically reduce the losses of nitrogen to a minimum and 
should even lead to appreciable gains of nitrogen from the air, 
by nitrogen fixation. 
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O&e considerable advantage this method will have in this 
Colony over the ordinary Indore composting is that the urine 
will be more fully and more economically employed, since 
urinated soil is not available on most Bhodesian farms in 
sufficient quantities, and the urine is usually almost entirely 
lost. This better utilisation of the urine is of considerable 
importance, since it contains much nitrogen and potash and 
important hormones. 

The greatest advantages claimed for the modification are, 
however, that both ox labour and human labour are saved 
and it is considered that these economies will more than 
outweigh the possible losses. 

{To be continued.) 


Cleanliness Ams Insect Contbol. 
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Farming Calendar. 

OCTOBER. 

rORSSTET. 

The main sowings of eucalypt seeds should be made either 
in seed trays or in well prepared seed beds. A well-broken 
soil forming a fine tilth in the seed bed ensures more success- 
ful germination and better plants. If transplants are being 
used, any seedlings which are ready should be pricked out. 

Seedlings in open beds may have their tap roots cut so 
as to develope fibrous lateral roots, and thus produce good 
type stocky plants. Kemember the plant feeds through its 
roots, hence the better root system the healthier the plant and 
the greater its chances of successful establishment. If condi- 
tions are favourable, cross-plough and harrow land for 
planting broken up in early autumn. Continue to guard 
against fires. 


OBOPS. 

Prepare your compost heaps for the rains. If not already 
attended to, overhaul all farming implements and replace 
worn parts to ensure efficiency. Shell ground nuts required 
for the season’s planting. Ploughing of old lands should 
at latest, be finished this month. If seed potatoes will not 
keep in good condition until next month, they may be planted 
now, but they must be planted deep. Edible canna may be 
planted this month before rain falls. Also velvet beans, 
dolichos beans and sunnhemp towards the end of the month 
for green manuring. Harvest winter cereals and plough 
under the stubbles as soon as possible after harvest. When 
rains have fallen, use every effort to improve the tilth of the 
lands which will be the first to be planted. On cloddy lands 
aireii% ploughed, seize the opportunity to break down the 
^ds. disc and drag harrowing as showers of rain fall. 
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A fipiked roller is very useful for tkis work. A good tilth 
means good planting, and a good stand of maize. 

When necessary, keep the harrows going to check early 
weed growth. Clean lands at this time of year are an in- 
surance against cutworm and other insect pests. If weather 
conditions permit, plant a trap crop of maize to attract the 
stalk borer. New land to be ploughed and intended for 
planting this season should be cleared of heavy grass or weeds 
by burning or cutting to ensure good work being done by the 
ploughs. Seasonal showers of rain are liable to spoil bricks 
unburned. See that bricks which have been made are pro- 
tected from rain. Clean out guttering and down-spouts of 
house and farm buildings. Press on with development work 
so as to have this completed before rains break. 


STOCK. 

C^ttZ^.—Ranching cattle on granite veld will in many 
instances be in fairly good condition on account of the early 
grass in the vleis, etc. On the diorite soils and later veld 
the cattle owner will still have to watch his weaker cattle 
carefully. In any case all supplies of hay, ensilage, majordas, 
etc., should be carefully husbanded in anticipation of possible 
late rains, but at the same time every effort should be made 
to prevent cattle becoming weak. 

During the month of October and until such time as the 
rains have commenced and green grazing is available, dairy 
stocks require to be almost entirely stall fed. Cows in milk 
and cows due to calve should be liberally fed on succulents 
and concentrates in order that they may commence the 
dairying season in good condition, and make full use of the 
early grazing for milk production. Daily cows that are 
underfed at this time of the year invariably produce milk of 
poor quality, and usually throw weedy, undersized calves; 
furthermore, they do not pick up in condition until com- 
{^i^tively late in the season. 

October, ihe ration iibonld oenntirt of 

eneb as sila^ or ^oen Iee4,'eic.> vbay of 
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good quality and a liberal allowance of concentrates ; a pound 
or so of a feed such as ground-nut cake is invaluable for dairy 
stock at this time of the year. 

Sheep , — The rams should be put in now to ensure March 
and April lambs. Good green grass or a bit of supplementary 
feeding will flush the ewes and ensure a bigger crop of lambs. 
Keep the rams in during the day and feed them. Continue 
dosing the weaners well. Commence dosing very regularly, 
and in the more moist areas keep all sheep out of the vleis. 

DAIBYING. 

Weather conditions are generally fairly warm during 
the month of October, and every precaution should be taken 
to keep the cream, which is used for butter-making or which 
is sent to the creamery, as cool as possible. The can or 
bucket containing the cream should be placed in a basin of 
water or concrete trough, in the dairy, and exposed to a 
draught; a piece of kaflir blanket, which dips in to the water, 
should be wrapped around the can or bucket containing the 
cream. Churning of cream for butter-making is best carried 
out early in the morning — before sunrise if possible; the 
coolest water obtainable should be used for washing the 
butter whilst in the granular stage. 

At this season of the year cheese-makers may find that 
the milk is deficient in butter fat ; this is generally the result 
of under-feeding or unsuitable feeding. Cheese made from 
milk of low fat content is invariably dry and hard, defects 
that are accentuated by over-(‘ooking the curd or by cooking 
at too high a temperature. The curd should be firmed in 
the whey at a temperature not higher than 98 to 100 degrees F, 

VSTSBINABY. 

OCTOBER— DECEMBER. 

The first rains may be expected during this period, and 
due to heat and moisture tick life will become active and cases 
of redwater and gall-sickness and other tick-borne diseases 
may be expected. Occasional horse-sickness may occur during 
Be^mber, Vegetable poisoning may still be in evidence 
unless grazing becomes good. 
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FLOWXB OABOra. 

All flower seeds, annual and perennial, may be sown as 
in September. A word or two on open seed beds may not 
be out of place here. These beds should be prepared in a 
sheltered position, and the soil should be well and deeply 
dug. This is most essential, as in this state the soil when 
once watered is more easily kept moist, and is not so liable 
to cake. The top dressing should be free from all undecayed 
vegetable matter, and when sown, the seeds should be covered 
with a thin dressing of fine, light soil, over which a thin 
covering of grass may be placed to check evaporation. 

^ansplanting from boxes or beds should be done on a 
dull day or towards evening ; the plants should be well watered 
before being removed, and the roots disturbed as little as poss- 
ible, care being taken that the latter have their full depth 
and spread when planting. 


VEOSTABLS OABDZir. 

As in September, nearly all vegetable seeds may be sown. 
Early potatoes should be earthed up when reaching the height 
of about eight inches. In planting a small amount of marrow, 
melon, cucumber, and pumpkin, the writer has found it 
economical to sow the seed one in a tin and transplant when 
about four inches high in hills. A few cucumbers planted 
in this manner yielded nearly 400 a week for about two 
months. Sweet com and maise may also be sown this month. 


POVLTST. 

October is usually a hot month, and poultry keepers 
should therefore see that their birds have access to shade 
during the day. At the same time they should have plenty 
of sir. One often sees birds during hot weather sitting under 
dense bushes, which is almost worse than no shade at all. 

All houses should be examined and, if necessary, 
n|i|iaixed. It is advisable to repeat the en^on tiiiat Inrds 
miMt have dry quarters. 
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Many poultry keepers do not realise the vital necessity 
of givinfi; iheir birds, especially the young stock, plenty of 
succulent green food during the hot weather. It should be 
cut up and placed in boxes or hoppers about 7.30 a.m. and 
6 p.m., and, if very hot, also at noon. It should never be 
placed in the sun. As much as the birds will eat should be 
supplied. Lack of it, especially during hot weather, causes 
a reduced output of eggs, smaller eggs and light-coloured 
yolks; further, a disease known as ‘‘ nutritional disease is 
likely to affect the birds and cause deaths. The symptoms 
are much like those of eye roup, without the well-known 
offensive smell of roup. It is due to the fact that vitamine A, 
which is present in large amounts in all succulent green 
foods, and which is so necessary for nutrition, is lacking. 
There is no doubt that many chickens and fowls die each 
year from this cause. 

Dvcks . — These during the hot weather require even more 
shade than do fowls; they cannot stand the direct rays of the 
sun nor sultry heat. The houses should always have dry 
floors, and should be overhauled before the rains commence. 
Ducks sleeping on damp floors often contract rheumatism 
and cramp. The floor of the duck house should be raised a 
few inches, thus ensuring a dry bed. 

As many du(;kling8 should be hatched as possible now, 
provided, of course, there is the prospect of a sale for them 
at ten weeks old. They thrive best in the wet weather. 

Turkeys , — Stop hatching until after the w’et season is 
over. To rear turkeys in the wet weather entails a good deal 
of time, labour, expense and often losses. Once a young 
turkey chick gets wet, it will probably die; at any rate, it 
will never be the same bird it would have been had it not got 
wet. Give the older turkeys all the range possible ; the further 
afield they go, the better grown birds they become, and less 
is the expense of feeding. See also that their roosting 
quarters are water-tight before the rains commence. 
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Southern Rhodesia Veterinary 
Report. 

AUGUST, 1939. 

DISEASES. 

African Coast Fever was diagnosed on the farm High- 
lands, Salisbury native district. 

TUBERCULIN TEST. 

Twenty-three bulls and 119 cows and heifers were tested 
on importation, and of these 10 cows and 1 bull reacted to 
the test. The cows were destroyed and the bull was returned 
to the Union of South Africa. 

MALLEIN TEST. 

Forty-six horses, 16 mules and 30 donkeys were tested on 
importation, with negative results. Three horses were tested 
<m exportation and" there w'ere no re-actors. 

IMPORTATIONS. 

From the Union of South Africa: 40 bulls, 142 cows and 
heifers, 45 horses, 16 mules, 30 donkeys, 1,135 sheep and 
goats. 

From Bechuanaland Protectorate: 553 sheep. 

From the United Kingdom: 1 horse. 

Eleven bulls and two heifers were imported from the 
Union of South Africa for Show purposes. 

EXPORTATIONS. 

To Union of South Africa : 617 oxen, 66 cows, 3 horses. 

To Pmtuguese East Africa : 101 cattle, 42 dheep and 
il^onts, 6 mnles, 8 donkeys. 

. ' To Nortlksern Rhodesia : 2 bulls, 12 donfc^s. 
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RE-EXPOETATIONS. 

To Union of South Africa: 1 bull. 

EXPORTATIONS— MISCELLANEOUS. 

To United Kingdom: Chilled beef quarters, 5,995; 
frozen boneless beef quarters, 953; tongues, 9,744 lbs.; livers, 
19,631 lbs.; hearts, 7,100 lbs.; tails, 10,330 lbs.; skirts, 
3,895 lbs.; shanks, 5,421 lbs. 

To Belgian Congo : Beef carcases, 132 ; mutton carcases, 
22; sheep plucks, 12; brains, 56^-; sweetbreads, 36. 

To Northern Rhodesia: Mutton carcases, 24; pork 
carcases, 10. 

Meat Products from Liebig's Factory. 

To Union of South Africa : Corned beef, 37,416 lbs. 

To Basutoland : Corned beef, 480 lbs. 

B. A. Myhill, 

Chief Veterinary Surgeon. 
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Editorial. 


Contributious and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesm are 
invited. All communications should be addressed to: — The 
Editor f Department of Agriculture, Salisbury, Correspond 
deuce regarding advertisements should be addressed: — The 
Art Printing Works, Ltd,, Box 431, Salisbury, 


The Producers’ Dilemma. — The following appeared in the 
Farruers' Weekly of October 18th: “How" and in what way 
the farmer can cater to the needs of the situation created by 
war on a large scale, so as not only to serve the interests of 
the State, but in order to reap some return which he stands 
so sorely in need of, is a question that is anxiously 0 (^(mpying 
the thoughts of the farming community at large. The question 
would be easily answ^ered if the precedent and experience of 
twenty-five years ago could be accepted as a safe and sure 
guide — all that would have to be done w’ould be to follow the 
slogan ; Produce, produce, to the utmost extent of one's 
capacity and resources. That slogan was applicable and safe 
enough in those days when the limited range of crops oulti- 
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yated in the Union was what the world was in most need of. 
A severe drought and a rebellious eruption prevented much 
advantage being taken of the situation in the early stages of 
the war, but in the end expectations were fulfilled. Export 
prices for maize rose to such a level as to cause alarm to stock 
raisers, who agitated for the prohibition of any fui-ther 
exports. The general effect of these high prices, under the 
impression that they would be maintained, was to stimulate 
production on every hand, to send up land values and to 
encourage a widespread campaign of farm improvement. 

Another and more lasting effect of that war was the 
establishment of secondary industries, which to-day have 
assumed such large and varied forms and which have contri- 
buted so largely to the self-sufficiency of the country. With 
these experiences in mind it is assumed that the present war 
wdll again serve as a stimulant to both the primary and 
secondary industries. As regards the latter, optimistic* hopes 
may be justified, and in that event w'ill serve to widen our 
local markets for primary i)roduce; but whether this market 
plus an extra demand from overseas for our produce will 
justify a strenuous programme of primary production is 
another matter. Because of what happened during the last 
war wre find it urged in some quarters that farmers should not 
only extend production of their staple crops, but should once 
more take up the cultivation of cotton and other crops of 
which there is likely to be a shortage; even the Angora rabbit 
is in the limelight again. But the trouble is that the (jffects 
of the stimulus to agricultural production given by the last 
W'ar in all the great crop producing countries remains in the 
shape of surpluses of food and other stocks suflicdent to provide 
for the needs of the wwld for months to come. 

The United States has a huge accumulation of maize and 
cotton on hand on wdiieh Gtovernment advances have been 
made and which it *has been unable to dispose of without 
enormous loss to the Treasury, a position rendered still worse 
by bounteous harvests in sight. The same holds good in 
regard to wheat. Under these circumstances it would be 
unwise for the farmer to embark on any unrestricted pro- 
gramme of production that would involve an expenditure 
Jtoypnd his present means. Rather should he devote his 
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energies io carrying out his normal programme in the most 
efficient and economical nianner possible; and it is here where 
the man who practices mixed farming is mosi likely to reap 
the reward of his labcmrs.” 


Cleanliness in November.- Stalk borer damage can be <^on- 
siderably reduced if the last of the old maize stalks are 
destroyed well before the end of November. The first moths 
may usually be expected to appear before the end of the 
month. 

If shelling dumps are not to be left to act as a source 
of field infestation by maize weevil, they should receive early 
attention. Most of them should by now have been taken care 
of. Those* that are to l)e composted should be tackled as soon 
as there has i)een sufficient rain, unless the work (*<an be done 
before that. Those that are to be burned should be spread 
(Uit and burned at once to obtain a good soii-j)enetrating fire. 

Pests of fruit and cucurbits can be prevented from 
increasing by removing and destroying all windfalls and 
infested fruits regularly. Immature forms that are in citrus 
fruits now normally transform to adults which infest other 
susceptible fruits that are ripening. — Cleanliness Aids Insect 
(k)ntroL 


Be Fersuaded.—Over forty years ago Dr. vS. A. Forbes, 
ititernationally known economic entomologist and naturalist, 
and former cavalry captain in the American Civil War, who 
died in IJKM), wrote the following: ‘‘It is not the facts of 
entomology that we disc*over, but those we persuade the 
farmer, the gardener or the fruit grower to use diligently for 
the protection or the preservation of his crops, which make 
our entomology economic.” 

Let us, therefore, remind the farmer, the gardener and 
the fruit grower of the fact of entomology that Cleanlinesii 
Aids Insect ControL By following a policy of agricultural 
hygiene, these men can help to make an economic pre^jposition 
not only of entomology Imt also of aijricultvre. 
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The Conditions Governing the 
Hire of Government Boring 
Machines. 

By Major C. E. Goad, M.C., Boring Superintendent. 


The conditions under which farmers and other private 
applicants may obtain the services of the Government drilling 
machines for the purpose of boring for water are defined in 
the Water Act, 1927, as amended by the Water Amendment 
Act; 1938. llegnlations for the Hire of Government Drills 
for Water Boring, etc., are published in Government Notice 
No. 458 of the 29th September, 1939. 

Copies of these regulations are obtainable on application 
to the Director of Irrigation, P.O. Box 387, Salisbury, or the 
Irrigation Engineer, P.O. Box 566, Bulawayo. 

The following 'fuller details regarding certain secjtions of 
these regulations are published for general information. 
Applicants in the past have sometimes complained that 
regulations of this nature are not sufiiciently self-explanatory 
and that they do not know what their commitments are likely 
to be if the services of one of these machines is obtained. 

Obarges involved (Section 21). — Charges for the drill are 
on. a daily and not footage basis, a day being reckoned as a 
9^ hour working period. The cost involved in hiring one of 
the mac^hines comprise : — 

(a) A charge of £3 per day whilst the drill is being set 
up or dismantled and for carrying out a pumping 
test (12 hours or under). 

(b) A charge of £6 per day whilst actually boring or 
while essential operations in connection therewith 
are in progress. This includes inserting, withdraw- 
ing or perforating casing and dressing of bits. 
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(c) A charge of £5 per day for any delays due to the 
applicant not supplying fuel, water or transport. 

(d) The cost of casing put down to line the borehole; the 
cost of casing varies according to prices prevailing 
at the time, but may be taken to range from 3s. lOd. 
per foot for 5 inch, 4s. Gd. per foot for 6 inch, and 
11s. 6d per foot for 8 inch diameter casing. 

(e) Where one borehole only is drilled on one applica- 
tion, an applicant will be charged a minimum sum 
of £50 in respect of such charges as are detailed under 
sections («), (b) and (c) of Section 21. 

(/) A charge of 10s. per day is made in the case of drills 
driven by internal combustion engines. In the case 
of a drill equipped with a tractor a charge of lOs. 
per mile will be made to move the drill to the 
applicant’s site. 

Average Coats. — The list of charges detailed above appears 
formidable, but in actual fact the boring costs do not, on 
the average, amount to a considerable sum, and are cheaper 
than sinking wells to a corresponding depth in similar forma- 
tion. The only cases in w’hich complaints are rec eived as to 
ihe high cost of boring are those where more than one bore- 
hole has had to be sunk on a property before a supply is 
obtained. 

The total footage drilled for private applicants since 
drills have been powered with crude oil engines has amounted 
to 18,814 feet, at an average cost of lls. lOd. per foot, includ- 
ing the price of casing supplied, but excluding fuel, water 
and transport. This footage represents 148 boreholes which 
have been sunk for private applicants, of which 85 per cent, 
have yielded useful supplies of more than 2,500 gallons per 
day at an average depth of 125 feet. 

From this it will be seen that the total cost per borehole 
is under £95, and it wdll be admitted that if all boreholes 
could be guaranteed to be sunk for this figure, there would 
1>6 no cause for complaint. Unfortunately, however, there 
can be no guarantee of this nature as the costs vary consider- 
ably in different formations, and during the period in question 
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the costs for individual successful boreholes have varied from 
7s, 7d. per foot to 348. 4d. in extreme cases. In the majority 
of cases it is safe to assume that the cost per borehole will 
not exceed £150, iucludiiig (^osts of find and tramsport. 

Method of Payment (Section 3). — There are six methods 
by which payment of the boriiif^ (*harp^es may be made, viz, : 

{a) By payment of a cash deposit of £*75 and smdi addi- 
tional sums as may become due during the progresf^ 
of operati(uis. 

(/>) By payment on demand of ihe full amount after 
completion of the work. Security recjuired being 
two personal sureties who are holders of immovable 
property in Southern Rhodesia. 

(c) By payment of monthly instalments over a period not 
exceeding two years. An interest (harge at the rate 
of 5 per cent, per annum on any outstanding instal- 
ments from due date to date of payment and any 
balan(*e outstanding at the exj)i ration of such period 
until the amount due is paid in full. Security as in 
{h) is reciuired. 

{(I) By ])ayment*of a cash sum on completion of the 
boring operations and the balance by instalments 
under same conditions as (r). 

(e) By an advance from the Land Bank. In these cases 
applicants have to submit a (certificate from the 
Manager of the Land Bank stating the amount of 
the advance that has been approved. 

(/) By an advance from Irrigation Loan Funds 
(applicable only to farmers). An applicant who 
wishes to take advantage of these facilities should 

# make application on a separate form for a loan to 
c'over the estimated cost of the boring charges, the 
necessary forms being obtainable from the Irrigation 
Department. 

These loans are granted normally subject to 4| per cent, 
per annum interest charges and are repayable in annual 
inatal|nenis, the period of redemption varying from 5 to 10 
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yearn, (lependeiit on the amount of the loan. The first annual 
instalment is usually railed for about a year after the com- 
pletion of the work. 

The security required for an irrigation loan is either two 
personal sureties who are holders of immovable property in 
Southern Rhodesia, or failing that, the loan will be registered 
against the title deecls of the farm at no extra expense to the 
applicant. 

All apj)li<*ations for irrigation loans have to be approved 
by the (loveruor-in-(\»uncil. 

Classes of Government Drills. (Section 13). — The standard 
equipment at pn‘sent supj)lied consists of combination drills, 
Uie percussi(ui or jumper portion for borii»g. through soft 
formation ami the rotary shot eijuipnient for boring through 
hard rock. Either ty]>e may be brought into operation as 
re(|uired. All drills in ])resent use are driven by internal 
combustion engines. There are three types of drills. Single 
unit, double unit ami <louble unit with tra(*tor. 

The Director ot Irrigation reserves the right to send 
whichever type of drill is the im)st convenient. 

Transport (Section 15). — The si ugh* unit require one span 
of 14, and 1 span of S oxen and two wagons with full teams 
of oxen t(» move the drill, caravan and equipment. 

The double unit as above, but with extra team of 14 oxen. 

D(»uble unit with tractor. The applicant will not be 
called upon to suj)j)ly transport, but a charge of 10s. per mile 
will be made. 

If the applicant (*an supply motor transjmrt (‘onsisting 
of not less than a 0-ton lorry fitted with tow hitch, short 
moves (‘an be carried out in a reasonable time, but for mov^s 
(overing a distam‘e of more than 8 miles would require not 
less than one 0-ton and one b-ton lorry, providing the roads 
and gradients are reasonably good. Diills and caravan are 
mounted on pneumatic tyres. 

Speed of travel by motor vehi(‘les is not to exceed 8 miles 
per hour. 
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Fuel and Water. — Sufficient fuel and pure drinking water 
is to be supplied by the applicant for the use of the drill fore- 
man and naiive staff, as well as w'ood fuel or coal for dressing 
bits. 


During boring operations a quantity of water is required 
to operate the drill, approximately 350 gallons per diem for 
percussion drilling and up to 1,600 gallons per diem for shot 
drilling. Practically any quality of water can be used for 
this purpose, providing it does not contain too much mud or 
silt. The plant is provided with square tanks of 200 gallons 
capacity, which can be conveniently carried on a wagon or 
lorry for conveyance of water from source of supply to the 
drill. 

Geophysical Prospecting and Bebates. — Application for the 
hire of a Grovernment drill must be accjompanied by an appli- 
cation for geophysical prospecting together with a cheque for 
£2 2s. (made payable to the Accountant, Division of Agricul- 
ture and Lands), and Schedule A completed. In the event 
of boring being undertaken on the site selected the deposit 
wall be deducted from the boring account. A site selected 
by this means assures the applicant that, in the event of a 
supply not being developed, his appli(jation for a rebate wall 
be recommended. If no favourable site is 8ele(‘ted and the 
applicant still washes to bore he must sign a form agreeing 
not to apply for u rebate. 

In cases where boring operations have been carried out 
in terms of these regulations (458 of 29th September, 1939), 
on a site approved by the Director of Irrigation and which 
have been unsuccessful in the developing of a water supply, 
an application for a rebate of the actual charges under section 
(21) paragraphs (a) and (6) up to a maximum of 75 per cent, 
of such cWges will be considered. Applications for rebates 
should be made upon receipt of the account showing boring 
charges. 

No rebate will be considered if a yield of 60 gallons per 
“ hour has been developed on an urban residential plot or 
industrial stand. 
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Rebates would be lecoinmended for farmers, providing 
the applicant does not limit the area on which the site might 
be seleided and supplies developed yield less than 200 gallons 
per hour. 

No rebate will be c.onsidered if the applicant wishes to 
bore in the bottom of a well, and all appli(*ants are advised 
against this practice. 

General. — An application for the hire of a drill and 
geophysical survey must be made on the prescribed forms. 

Since the charges are based on a daily rate it is in the 
applicant’s own interest to render all assistance possible for 
the expeditious carrying on of the operations. 

The drill foremen are instructed to submit their weekly 
reports to the applicant for signature before forwarding them 
to the Irrigation Division, and applicants are advised to 
satisfy themselves that the inf(»rmation (‘.ontained therein is 
correct. No discussion as to their accuracy can afterwards 
be considered. 


Sports Item. 

The winner in the Farmers’ Handicap is Insect Control 
out of Cleanliness. 
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Forking-up Tobacco Seedlings. 


By II. (y. Gossip, Acton Farm, Khlorado. 


A writer of an American pamphlet on Root-ltot of 
Tobaeco(') gives an instance of a farmer who polled from his 
beds sulficient plants to set half an acTe, but finding them so 
badly diseased that the root systems were largely ndted off, 
he decided not to plant them and put them in a cellar instead. 
After three or four days the plants developed new roots, and 
they were set in one corner of a field of quiie light, sand\ 
loam. “At the end of the season, “ the writer goes on to say, 
“no appreciable difference could be noted in either vigour, 
yield or quality.” (With the remainder of the field, which 
had been planted with healthy plants.) 

’ When I read this, some years ago, I wondered if similar 
treatment would not give similar results in the case of* 
eelw’orm. As it would not be possible to forcdell the weather, 
so as to have plants pulled from the beds several days in 
advance of a good planting out spell, sortie other method of 
giving the seedlings a secondary root system bad to be sought. 
In the end I decided on forking-up the beds. I bought a 
five-pronged digging fork, and choosing the evening of a dull, 
cool day, I forked-up a bed or two. The next morning the 
plants had wilted and looked veiy sorry for themselves, l)ut 
I kept them w^ell watered, and scattered grass over them to 
help keep them cool. About a week or ten days elajised before 
the rains came, and during this period the plants picked up, 
and except for a great many sun-scorched leaves, looked verj' 
healthy. At the same time they did not put on any (or at 
any rate very little) more growth, but appeared to use up 
their energies in forming a complete secondary root system. 
When a suitable planting day came and I pulled them from 
the beds, they came away very easily, bringing a lot of soil 
with them, and at the same time they had a tremendous 

(i)The Root-Bot of Tobacco caused by Tbieiavia Basicola. By W. W. 

^ Gilbert, U.S.A. Department of Agriculture. 



FORKTN(;-rr tobacco sekj>ijn(;s. 771 

fivstem of fine, fiberous roots. On planting in the land they 
took hold quickly, and fi;rew up without a (*he(*k into stroiifj; 
jdants. 

fn order to test efficiently the depree of resistaiue — if 
any — of these plants to eelwonn attack 1, last year, gave Mr. 
How, of the Tobacco Research Station, Trelawney, about 
five hundred of them, whi<*h he planted into nematode 
infested land. During the growing season he reported that 
they showed great promise, but after curing he found that 
they gave no a])preciable improvement over the controls. 

However, it is not as a prehuinably inefficient remedy for 
eelworm that I am writing to the Journal. It is to make a 
suggestion to those growers who have plants ready before the 
Jains come. In the normal c*ourse these plants would be 
dug up and thrown away, but if the grower fears a shortage 
of seedlings, he might try forking them up, and so delay 
throwing them away f(»r at least a week or two. The forking 
up breaks the majorit}' of the roots, and has the same effect 
as the Foi’estry Dejjartmeid get when they cut under the 
roots of their gum tree seedlings. 

In any case, many farmers must have often wondered 
why we always jmll our little plants fj'om the beds. If we 
are jjlanting out gums, or cabbages, or zinnias we ease them 
from the ground with a trowel or something. Why not fork 
up our beds just prior to drawing the plants from them!^ It 
must certainly give the seedlings a better chance of living 
when they go out into the land, and as we are advised by 
Trelawney (/*) not to je-j)ick over tobacco ])eds where possible, 
it would not matter wdiat happened to the plants remaining 
unpicked. In any (ase, the forking taking place on a dull 
day and after rain, they could come to no harm. 


Methods for the control of Tobacco Mosaic.^ By I. P. Norval, 
Tobacco Research Station, Trelawney. 
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Farming Calendar. 

NOVEMBER, 

rOBESTBT. 

The sowing of eucalypt seeds should he completed by the 
middle of this month. If fresh seed of eedrella toona is 
available, sowings should be made. Keep the seed beds 
moist and free from weeds. The tap roots of early seedlings 
may be cut back in order to form hardy, stocky plants most 
suited for planting. Continue with pricking out if trans- 
plants are to be used. Prej)are all land to be planted by cross- 
ploughing and harrowing. A well ])repared soil is a good 
fertiliser; it assists establishment and reduces failures. Fires 
are still a menace, and all fireguards should be kept in order. 


CROPS. 

Have you a reserve of seed maize for replanting? Take 
note when the first rains fall, and see what leaks there are, 
if any, in the farm buildings. Do not neglect to effect such 
repairs as are necessary. Early in the month see that the 
planters are in perfect order, and that they drop the different 
seeds to be planted evenly and at the right distance. Try 
them out on the farm road. Hasten the work of getting the 
lands for early sown crops into as good a condition for seeding 
as possible, so that the first and most favourable opportunity 
for planting may be seized. The young plants make more 
rapid growth in a good seed bed. Utilise exceptionally early 
rains for this jmrpose rather than for planting. The holes 
for check-row planting of maize can continue to be prepared 
until sufficient rain has fallen to allow of planting. Velvet 
beans and dolichos beans for seed or hay may be planted dry 
if the land is in good order. With favourable weather 
)fiIaEting of maize^ velvet and dolichos beans will commence 
^ about Ifhe middle of the month, and will oontinu«^ as the 
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condition of the land and the rainfall permit. Main crop 
potatoes should be planted for now on to January. Dhal 
may be planted for seed or green manuring — if for seed, 
a frost free situation is necessary. Kaffir corn for seed may 
be planted this month. Green-manure crops requiring a 
long growing season should be planted. Destroy, by feeding 
or burning, early planted trap crop of maize or volunteer 
plants which have become infested with stalk-borer. Plant 
the first of two tra])s for witchweed before the rains. It can 
be sown on a stubble and covered by disc-harrow. 

Jf weeds are begining to show, keep the harrows going 
in front of the planters. If weeds are too advanced to be 
killed by drag harrows and too numerous to be dealt wdth by 
hand labour, use the disc-harrow^ or lightly re-plough the 
land. If the tilth is good, do not be afraid to harrow the 
young maize. This will save much labour later on by 
destroying the w^eeds while they are small. 

Check-row your maize to reduce hand labour on wdtch- 
weed control, or plant at 6 feet by 9 inches and use a spring- 
tooth cultivator. 


STOCK. 

Cattle , — Normally rains should have fallen and the veld 
should be plentiful now. Beyond careful dipping, ranchers 
should not have much worry. If the season is bad, the poorer 
(tattle should be drafted out and given a little hay, ensilage 
and maize daily. 

In a normal year veld grazing should be plentiful in 
November, and the feeding of dairy stock is then verj^ much 
simplified; veld grass in a green and succulent condition is 
practically all that is required for animals of less than average 
production. Heavy milking cows, however, on early pasture, 
require exti'a feed in the form of concentrates, wdiile the latter 
should always be fed to dairy stock which are in poor con- 
dition at this time of the year. Young calves should not be 
turned out to graze with the herd, and in wet weather are 
best kept in a clean, dry, airy pen. Weaned stock, which 
have not hitherto had access to green pasture, should je 
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gradually accuBtomed to the ehange in diet and may at first 
be turned out to graze for short periods. Young stock on 
pasture should also receive a small daily allowance of 
concentrates. 

Sheep . — The rams should now be working well, only 
allow the rams with the ewes at night. During the day they 
should be kept at home and allowed with the ewes from 4 in 
the afternoon until 8 or 9 in the morning. Keep all sheep on 
the high dry lands. Where hookworm is present dose now. 


DAIBYING. 

Farmers supplying cream to the creamery should adjust 
the cream screw to the sejiarator so that the latter will 
separate a cream testing 45 per cent, butter fat. Cream of 
this consistency will keep better than thinner cream. It 
should be borne in mind that it is practically impossible to 
produce first-grade c ream if the cattle are milked in a muddy 
kraal. In the absence of a cow shed, every endeaA’our should 
be made to ereit a small milking shed in which four or five 
cows can be tied, milked and fed. A small shed of this kind 
is also essential to obtain clean milk for (‘heese-makiiig. 
Milking in a mu(hly kraal invariablj^ results in a gassy, bitter 
cheese being produced. 

The shevles of the cheese room should be scrubbed with 
boiling water and soda, and for the last rinsing a weak 
solution of formalin may be used. This should prove effective 
in controlling cheese pests. 


FLOWEB GABBEN. 

All seeds may now be planted. Annuals for January 
flowering should be sown, amongst which the following will 
be found to be exciellent in this Colony; — Balsam, Calliopsis, 
Centuries, Chrysanthemum, Dianthus, Escholtzia, Marigold, 
Mignonette, Gallardia, Phlox, Poppy, Nasturtium, Nigella, 
Verbena and Zinnia. These are all hardy, and may be sown 
in the open either in beds or in the position desired for 
flowering. Advantage should be taken of each shower of rain 
during this month to keep the soil well worked and loose. 
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VEGETABLE GABDEN. 

All V(if^etal)le seeds may be sown (hiring this month. 
Tomatoes and early peas and beans should be staked. The soil 
should be ke|)i lt»ose and free from weeds, which now^ get 
troublesome. Sow^ pum])kins, mealies, peas and potatoes. 


POULTRY. 

Some birds will now lx* eommem ing to moult. This will 
cause a decrease in the minrber of eggs laid. The poultry 
keeper, therefore, should see that his birds come through the 
moult as quickly as ])ossible. Some birds will lay and moult 
simultaneously, but there ai-e the strongest, most vigorous 
and the best layers; tln‘ majority do not. The process of 
moulting is a natural one, but it is a s(‘vere strain on the 
system. Fowls that are not too fat, and can stand extra feed 
at the commen<*ement of the numlt, come through it best. 
More green and aiiinml food should be given, and the utmost 
care taken that they are n(»t exjrosed to cold or wet, otherwise 
they w ill not only take hmger to moult, but go oh' in condition. 
A little linseed stewed, or linseed meal, or ground nut meal 
and milk should also be given. There wHl next month be 
a demand for table binls, and such as the poultry keeper 
intends to stdl should be selected. In making this vselection, 
it is no use choosing old or scraggy birds, for it is hopeless 
to altempt to fatten these, or make them good tabh' birds. 
Do md (‘00}) them u]) till a fortnight or vso before they are 
to be sold; give them free range and feed them w’ell, with at 
least on(‘ feed of soft food mixed with milk once a day. 
Turkeys destined for the ('hristmas market should have free 
range, but also a feed of soft food once a day, and a good feed 
of mealies in the evening. 


MAKE MOBE COMPOST and BECOME <<OOMPOST MENTIS.’ 
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Price List of Forest-tree Transplants. 
Ornamental Trees and Shrubs. Hedge 
Plants, Creepers and Seeds. 

OBTAINABLE AT THE GOVERNMENT FOREST 
NURSERY, SALISBURY. 

AS AT Lst NOVEMBER, 1939. 

1. Transplants of forest trees, etc., as far as in stock, 
are obtainable at the subjoined rates. 

2. Orders should be addressed io the Conservator of 
Forests, Salisbury: or ^Manager, Forest Nursery, P.O. Box 387, 
Salisbury. 

3. All orders must be accompanied by a remittance in cash, 
bank note, postal order, draft or cheque, made payable to the 
Department of Agriculture, Salisbury. Under no circumstances 
will plants or seeds be sent out or taken away from the Nurseries 
unless paid for. Stamps to the value of one shilling will be 
accepted. 

4. All transplants are despatched at Bate 10 on railways 
at purchaser’s risk, * The transplants are watered as far as 
this is possible by the railway stafP. 

5. All prices quoted are for delivery free at any station 
or siding in Southern Bhodesia. Road motor service charges 
are payable by consignee and must be included in remittances. 

6. Purchasers of trees contained in tins either of 25 or 4 
trees are requested to return the tins, carriage forward, to 
the nursery from which they were obtained, or to the 
Manager, Forest Nursery, Salisbury. If the tins are not 
returned within two months from date of issue, they will be 
charged for at the current rate of petrol tins (9d. each). 

7. No trees will, be reserved unless specially booked. 
Orders will be executed in order of receipt as trees are ready 
for despatch. Every effort will be made to comply with 
instructions of purchasers. 

/ 8* Transplants of forest trees, when quoted at per 1,000, 
ure grown in half paraffin or petrol tins containing 20 to 25 
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transplants. The averaj^e weight of each tin is about 25 lbs. 
Height of transplants, about 3 to 12 inches. 

9, Transplants of larger size, from 1 ft, to 3 ft., are also 
supplied four in a tin at per tree Weight of tin, about 25 lbs. 

10. Shrubs and ornamental plants in single tins have a 
weight of about 5 lbs. 

11. To purrhasers of forest trees, the following reductions 
are made: — 

(a) AVhen the number exceeds 1,000, the price is 
£3 5s. per 1,000. 

(fj) When the number exceeds 5,000, the price is 
£2 Ids. per 1,000. 

(c) Special quotation for orders over 20,000. 

12. Orders for seed aie posted or railed free of charge. 

13. Idiough every care is taken to supply trees and 
seeds true to name and of good quality, no guarantee can be 
given in this respect, more particularly in regard to seed. 

14. Intending tree planters are invited to apply to the 
Conservator of Forests, Division of Forestry, Salisbury, for 
advice as to the most suitable trees for growing in the various 
climates and soils of the Colony, and on the best methods to 
adopt in the formation of plantations, wind breaks and shelter 
belts. 

15. No res{K)nsibility taken after trees, shrubs, etc., have 
been accepted by the Itailw^ays. Any claim for loss or death 
should be made to the Railway ('ompany. 

IG. This list cancels all previous lists. 

Price of Transplants.— For (onvenience, the following 
symbols are used to indicate the purchase prices of trans- 
plants : — 

A — Trees, 25 in I in, at 2s. 3d. per tin, £3 5s. per 
1,000; £2 14s. per 1,000 for orders over 5,000. 

C — Trees and shrubs, 4 in tin, at 4d. each. 

D — Trees and shrubs, 4 in tin, at 9d. each. 

E — Trees and shrubs at 9d. each; extra large up to 
2s. 6d. each. 
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hedges in favoarable localities. 

Capressus sempervirens. Common spreading A hardy cypress, suited for limestone as well as other AC 15 s 
rat. honzontalis cypress soils. Not so frost or drought hardy as Cuprcssus 

arizonica. Suitable for shelter and hedges. 



CupresBcu sempervirens, Common upright An ornamental tree for gardens and cemeteries. Also A C, 15s. 

vap. pyramidalis cypress useful as a shelter tree. Grows under similar con- 

ditions to the “var. honzontalis.” 
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Lcalyptus maideni Maiden’s gum .. A very fast-growing, large tree, with bluish foliage in 

youth. Fairly drought and frost resistant. Will 
grow on poor softs if deep and well-drained. Pro- 
duces a good^ strong, useful timber. 



Price of Price of seed. 

Beteaical Kme. Common Name. Remarks. trans- — 

plants. Lb. Oz. 

Eucalyptus melliodora bellow box A medium-sized tree, useful for shelter belts. Produces A. ISs. Is. 

a tough, durable timber. Very resistant to drought 
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Oroion sylvaticos Mount Selmda linden A large-leaved, deciduous tree from Melsetter. 
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^anthemam sp — A shrubby herbaceous plant covered with intense blue 

flowers in the autumn, likes shade, evergreen, 3 feet 
high. 

Bagenia braziliensis ... Brazilian cherr}’ .... A small shrub, bearing orange* coloured, edible fruits. 

A useful hedge plant. 



Euphorbia splendens ... Christ thorn A small thorny shruh with bright scarlet flowers Suit» 

able for low hedges and borders. 

Freyiinia tropica Inyanga hedge plant ... A useful hedge shrub. Indigenous. 

Gardenia florida Katjepeenug A compact, evergreen shrub with dark green, glossy 

leaves and pure white, sweetly-scented double 
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Ptinica granatnm Pomegranate A shrub or small tree, having shining leaves, large 

scarlet flowers and large red fruit. Makes a useful 
hedge when well cut regularly. 

Pyracantha angustifolia Hawthorn Fruits golden and hang throughout the winter. Ever- 

green shrub. Useful as a coarse hedge. 
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PaHiw, Bamboos, ota. 

Boiioiical Name. Common Name. Remarks. Plants 

each. 

Arondo donax Spanish reed A reed growing 20 feet to 25 feet in height and 1 inch Offsets Is. 6d. each 

thick, and very superior to the indigenous variety. 
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sword-like leaves. 

Washingtonia rnbusta Fan palm A strong-growing fan palm. 

Palms 2s. 6d. to 5s. each. 

Offsets of Bamboos supplied during January only. 
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Compost. 


By S. 1). Ttmson, M.(1, Assistant Af^ric'ulturist. 

s 1 xrr ION 1 r . ~E X B l a n atory . 

The process of rotting. What is happening in the heap of compost. 

In order to ensure that the composting shall be intelli- 
gently managed, and therefore pn*ceed rapidly and e(‘onomic- 
ally, it is necessary to know something of what is happening 
in the hea])s during <lecomposition. 

The rotting ot the waste materials is carried out chiefly 
by c(‘rtain micro-organisms found in the soil Of these certain 
fungi commence the process of breaking down the organic 
material, and the bacteria assist and complete the work- In a 
properly rotting heap after the first turn the temperature 
should rise rajiidly to somewhere about 130® to 140° F, within 
a few days, and soon after this the materials should be greyish 
wliite in a]»]H*aian(‘e due to the growth of the white fungus 
mycelium. 

An iron rod should be kept haiuly lo the heaps for testing 
their temperature. It it is thrust into the heap and left tt» 
heat for a minute, and then pulled out and tested by hand 
it is possible to keep in touch with the prex'ess, and a little 
experien(*e of this test soon indicates when a fresh turn is 
required. An undue drop in temperature usually indicates 
that more air is required, and eithei too little or too much 
moisture is present. 

Both the fungi and bacteria require a [jrojier supply of 
water ^ air and tiitroijen, in order to carry on their work; also 
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a suffioieiitly high temperature, and a ntnitral or slightly 
alkaline medium to work in. 

Water.— Sufficient moisture, but not an exc^ess, is required. 
An excess causes a drop in temperature owing to the slowing 
up of the pro(*ess. If at any time the heap becomes water- 
logged owing to continuous heavy rains, turning it will 
remoA'e the excess Tooisture, and assist aeration at tlie same 
time. Excess of water tends to exclude air by packing the 
heap. If the heaj) becomes too diy, on the other hand, owing 
to a continuous drought, it may be spread out again into a 
heap l(J feet wide at any time, so as to ensure (juick and ample 
^vetting by the next rains; and then immediately after the 
lain it should be built up into a heap of the standard si^.e of 
3 to 3| feet high by 9 feet broad. 

Air,— An ample air supply is absolutely necessary in order 
to supply the oxygen requirements of the micro-organisms. 
This is regulated by avoiding trani]>ling the heaps wdien 
building and turning; by shaking up the materials thoroughly 
at each turn; by avoiding exeess of moisture by giving extra 
turns during heavy continuous rains as already mentioned; 
by avoiding the use of excessive quantities of soil; and by 
keeping to the standard dimensions of the heap laid down. 

The experience of the last two years indic ates that extra 
precautions are required in this (Mony to ensure proper 
aeration of the heap, owdng to the packing and temporary 
water-logging of the heaps during periods of heavy rain. It 
is, therefore, recommended that whenever possible one or tw^o 
ventilating channels should be cut in the ground extending 
the full length of the heap and a yard or two beyond the heap 
at either end. If tw’o channels are made they should be spaced 
about three feet apart and they should be made as follows: — 

Cut a channel 9 inches wide and three inc^bes deep. Down 
the centre of the floor of this channel cut another one 4 to 5 
inches deep, and about 4 inches wide. Old bricks are then 
laid in and across the upper channel with a space 3 to 4 
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inches between them. The bricks vserve to keep the lower air 
channel from be(M)iniiig blocked. (See figure.) 
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fcAlR channel. 
t r U X 4- 


These \entilntion channels greatly assist the aeration ot' 
the heap in that part where aeration is most needed, namely, 
the bottom. Tim wrilcT strongly recommends that they be 
used on any site wdii(*h is regularly employed for compost, and 
he considers that even on temporary sites the small extra cost 
and trouble involved will be well repaid by the saving in the 
labour of turning, and bv the l)etter (jualily of the compost. 

Green ivastes should he withered before ( omposting, sin(‘e 
in the green sapj)y state they tend to close up the air-spaces 
in the heap, and so re«luce aeration. Proper aeration is neces- 
sary not only to ensure the proper progress of rotting, but 
bec ause in the abvsence of it large losses of nitrogen mny take 
|)lace owing to the activities ol other types of micro-organisms 
which attack the nitrogen compounds, and break them down 
to free nitrogen gas. and gaseous oxides of nitrogen. 

Hltrogem—The micro-organisms re(|uiie a sufficient supply 
of nitrogen for buildiiie: up into their body protein. Part of 
the organic or combined nitrogen (chiefly in the form of 
proteins) is given off as ammonia during the rotting process, 
but this is absorbed by the soil and is converted into the 
nitrate form by other micro-organisms. 
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When the rotting process is finished the micro-organisms 
die, owing to lack of food, and the nitrogen in their cell or 
body tissue is converted by other bacteria in the soil into 
soluble nitrate nitrogen, which is directly available to plants. 

Therefore during this process there is little or no danger 
of loss of nitrogen by leaching by the rains until the process 
of rotting is finished. In fact, when it proceeds properly, 
and there is no excess of nitrogen in the materials, large 
gains of nitrogen may be made from the air, by nitrogen 
fixation by free-living bacteria, and by the agency of the root 
nodule bacteria of the sunnhemp or other legume grown on 
the heaps. 

In the cattle kraal, however, there are always huge losses 
of nitrogen to the air in the form of gaseous nitrogen and 
oxides of nitrogen or ammonia, and by the leac hing of the 
urine, and nitrates by the rain. 

Loss of nitrogen will, however, take place if the ripe 
Ciompost is stored in heaps too long before use. But, this 
should seldom hgippen to any great extent in this Colony, since 
the process fits the seasons so admirably. Tlu‘ proc*es8 com- 
mences with the rains, and should finish with the ending 
of the rainy season, and if the c^onipost is then spread and 
ploughed under it is safely banked in the dry soil until the 
following crop is sown. 

The proper supply of nitrogen is regulated by the pro- 
portions of dung and urinated soil added to the “mix’’ and 
by the propoi’tions of the crop wastes of high or low nitrogen 
content which are employed. If the normal amount of dung 
is used then approximately 75 per ctent. of the crop wastes 
may be of low-nitrogen ciontent. 

If no dung or other source of extra nitrogen is used then 
at least one-third of the wastes should be of high nitrogen 
content. 

Below is a list giving the common farm wastes according 
to the rough classification used above. 
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High Nitrogen Wastes. j Low Nitrogen Wastes. 

(1) youNf/ green grass. ' (1) Maize rubbish of all kinds. 

(2) Sofi greeii weeds. i (2) Old dry grass. 

(f‘f) Oreen sunnheinp, or other | {*i) Spoilt hay and silage. 

legumes. I (4) Stalks of sunflowers, cot- 

(4) Legume crop residues and ‘ ton, and sunn hemp after 

spoilt legume hays. ' harvesting. 

! (b) (Unreal straw and chaff. 

1 ((>) Thatching grass. 


The farmer will find the analyses of IMiodesian foodstuffs 
published as Departmental bulletin No. 10*45 of assistance. 
Any suitable material having a crude protein content of 10 
[)er cent, or more can be jdaced in Ihe category of high- 
nitrogen wastes. 

If excess of nilrogen is present in tin* compost heap the 
process will jiroceed more ra])idly, but loss of nitrogen will 
tak(* jilace in the form of ammonia or nitrates, and this is 
uneconomic. If tliere is a shortage of nitrogen in the mixture 
then the process may be slowed down so much that it will not 
be finished in one rainy season. It may assist the farmer to 
mix his wastes economically if it is mentioned that one part 
of green sunn-hem |), not more than three months old, with 
three parts of wheal or barley straw^ without any other 
nitrogen supply, makes approximately a perfect mixture of 
materials for composting without adding any dung. Some 
soil, and wood ashes or lime, would also be re(|uired, of course. 

Cro]) wastes may be composted in normal time witlumt 
the use of any external source of nitrog(*n, t‘ither in the form 
of dung or any other material, providing the mix! me of 
materials contains the proper proportion of nitjogen. /’he 
of some aoimo! duiuj is alwaifs ad used, however, since there 
is an iiKU’easiug body of evideme that, besides supplying 
nitrogen, and stimulating nitrogen-fixation, the use of animal 
dung leads to the ripe compost containg certain growth- 
promoting, or stimulating sukstances, without which crops 
do not thrive so w^ell, and are not so resistant to diseases and 
pests. Some of these have already been isolated and synthe- 
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sisetl, and Beveral are now marketed conunertdally for the 
purpose of stimulating the root-growth of cuttingB. Such 
substances are known as Hormones. 

Other Sources ol Nitrogen. — One of the principal virtues of 
the Indore compost is that no materials except su(ih as are 
present on any farm, on whi(‘h oxen are used for traction, 
are necessary to make it. 

Inorganic sources of nitrogen, su(*h as sulphate of 
ammonia, nitrate of soda, cyanamide, nitrochalk, etc., have 
been recommended for composting low-nitrogen materials 
such as wheat straw, without the use of animal dung, by 
various writers in the local Press and elsewhere, re(;ently, but 
the writer strongly deprecates their use, save in excej^tional 
circumstances, since thereby the cost per ton of compost is 
greatly increased, and this may render the process unecono- 
mical. 

If inorganic sources of nitrogen alone are employed in 
composting, the cost of a 5 tons per acre dressing may rise to 
somewhere in the neighbourhood of £4 io £5, w’^here only 
low-nitrogen material such as wheat straw are composted. 
The cost of making a 5 ton dressing of rain-watered compost, 
using only farm sources of nitrogen, should not exceed lOs., 
and should be appreciably lower under favourable conditions. 
Compost of high quality has been made in the Colony for 
less than Is. per ton. 

When organic, combined sources of nitrogen such as are 
found in animal dung, bone-meal, sunn-hemp and other vege- 
table materials, are properly employed, there should be no 
loss of nitrogen up to the completion of the rotting process, 
but definite gains. 

Ayyar* has showm, how^ever, that rapidly available 
inorganic nitrogenous compounds such as those mentioned 
above are unsuited to climatic conditions similar to ours, since 
they cause too rapid a decomposition in the early stages, 
resulting in loss of nitrogen. In heaps in the open a loss of 
26*40 per cent, of nitrogen was observed. The use of slowly 


TTiilisation of Farm Wastes. Agric. Jour., Madras, VoL 21, p. 336. 
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available sour(‘e8 of nitrogen surh as bone-nieal and dung* gave 
even rotting, and reduced the loss of nitrogen to 5 per cent. 

!N evert he less, the hoiisehold<*r who cannot employ animal 
dung, or Ihc farmer or market gardner who, for some reason, 
tiiids it essenlial to s|)eed up the composting process, may 
employ sulj)liate of ammonia, uitrochalk, or cyaiiamide as 
their sources of nitrogen. The amount rec][uired will vary 
greatly according to the type of materials to be composted, 
but as a rough guide it may be mentioned that 08.2 lbs. of 
sulphate of ammonia are required to rapidly decompose a ton 
of a material such as wheat strawy or maize husks and stalks, 
which ha\e a low nitrogen content in the neighbourhood of 
0.5 per cent., <»r a crude protein content of about 8.0 per cent. 

AVliere about one quarter of the mixed wastes are of 
relatively high nitrogen content one ])ound to two pounds of 
sulphate of ammonia per cubic yard of wastes should wsuffice. 
The actual mininmiu amount rei/uircd mu^t he ftnind hij 
experteuvv, and the ,^anie nu,rtuie of niatcrials is always 
used this is st nrphfied. If ammonia is given off freely during 
rotting then the supply of sulphate of ammonia has probably 
been too generous, and must be cut down in future. If, on 
the other hand, too little sulphate of ammonia has been added 
then the rotting jirocess wdll be unduly slowed dowui. 

The same proportion of cyaiiamide as of sulphate of 
ammonia may be used. About 25 jier cent, more nitrochalk 
must be employed, but since it contains 50 per cent, calcium 
carbonate, a parallel reduction in the amount of lime used 
may be made. Calcium cyanamide also contains lime, and 
in considerably greater proportion than in nitrochalk, since 
it contains a total c alcium ecpiivalent of GO per cent, calcium 
oxide, or the equivalent of rather more than its own weight 
of calcium carbonate, or agricultural lime. 

To yield about the same Aveight of nitrogen as 1 to 2 lbs. 
of sulphate of ammonia, 4^ to 9 lbs. of bone-meal (4.4%. N) 
are required, and these (juantities Avill sutHce for one cubic 
yard of wastes, of which about a quarter have a relatively 
high nitrogen content. 
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The use of bone-meal is rerommeiided as an artificial 
source of nitrogen for composting, where this is required, and 
particularly where the phosphate con lent of the wastes, as in 
maize wastes and old dry veld grass, is known to be deficient, 
and where the price is about £6 per ton. 

Ile(’ent investigations into the factors (‘on trolling the 
manufacture of compost, which have been carried out at the 
Imperial College of Tropical Agriculture in Trinidad,* have 
shown that the use of sulphate of ammonia as a soune of 
extra nitrogen causes a considerable increase in the acidity 
of the compost heap. This is of course, undesirable, and it 
is therefore recommended that it should not be used if the 
other materials mentioned are obtainable. 

Other Eequirements ol Micro-orgamsmB.--7VmA7>//^7fc.s. — The 

micro-organisms ('arrying out the rotting of (uop wastes 
require a (certain ainont of phosphate <o use for building up 
into their body tissue. With a normal mixture of several 
types of crop wastes and residues, there will usutilly be 
sufficient ])hosphate for their use. 

Where crop wastes such as maize vastes, and old dry veld 
grass or thatching grass alone are being (‘omposted, there may 
well be a shortage of phosphates, and the addition of a small 
quantity of one of the cheap basic* phosphates such as rock 
phosphate may be add(‘d with the soil and wood ash. Besides 
phosphates, rock phosjihate also contains bases, wdiich are 
useful in maintaining the reaction of the c*ompost heap near 
neutrality. The writer has used basic* slag at the rate of 1 bag 
per 50 to 75 cubic yards of heap under such circunistanc’es. 
Slag also c'ontains bases, which are roughly equivalent in lime 
value to the same weight of agricultural lime. One bag of 
slag can thus, besides supplying phosphate, replace an equal 
quantity of agricultural lime, or three bags of wood ashes, in 
the compost heap. 

Where an external sourc‘e of nitrogen is ahso recjuired 
bone-meal may be used to supply phosphate, since it contains 
about 4 per c‘ent. of nitrogen in addition to the phosphate 

•Experiments on Compost Muking, by R. Cecil Wood, Emp, Jour, of 
Experimental Agriculture, October, 1938. 
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and also lime. Ilone-meal (contains bases, which are equiva- 
lent to about halt its weij^ht of afrricultura! lime. 

Bases- The iincro-or^anisms work most viprorously in a 
medium which is between neuirul and slightly alkaline. 

To ensure these (‘onditions basic material such as wood 
ash, agricultural lime, and burnt lime are added to the 
compost heap. The W()i)d ash contains a varying proportion 
of lime according to the amount of leaching by rain it has 
undergone. The more it has been leached, the higher is the 
proportion of the lime, since other materials such as the potash 
are l(»st. Wood ash in llhodesia contains about 18 to oO per 
cent, of lime ((^lO). It also contains about 0.4 to 5 per cent, 
of potash, and the same percentage of phosphate oxids. 

The ordinary loam soils which are approximately neutral, 
also contain basos, nhi(‘h are useful in maintaining the right 
reaction of the comj)ost. The ordinary sandy soils are apt to 
be rather acid in reaction, and the sandy vlei soils are usually 
very acid. Some of the heavy black vlei soils, on the other 
hand, may contain a very high j)roj)oi*tion of lime, and these 
'would be })articularly valuable for use in compost, since they 
would supply all the lime nec'essary, as well as the clay, fungi 
and bacteria. 

Varying Proportions of Ash and Soil. -In the tables of 
proportions of materials given above the proportions of soil, 
and of lime and wood ash, vary. The reason is that if the 
amount of soil added is reduced below the maximum, then the 
proportion of lime or wood ash should be increased in order 
to adjust the amounts of lime and other bases added to the 
heap. It is better to err on the side of adding rather more 
ashes or lime than is necessary, than to add too little. 

Soil. — The soil added to the compost heap is required for 
the following reasons: — 

fl) To supply bases such as lime to neutralise acidity and 
maintain the reaction of the process near neutrality. 

(2) To supply clay to form a collodial film on the surface 
of the waste materials, which assists the fungi rapidly to 
commence their action. 
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(3) To supply the nec^essary fungi and bacteria. 

(4) To temporarily absorb ammonia. 

Where the soil is known to be definately acid, the propor- 
tion of wood ash or lime should be increased, and that of the 
soil reduced to the minimum found by trial to be necessary. 

Sandy soils do not supply much clay or basic materials, 
and it is recommended that never more than 18 parts by 
volume to 420 parts of wastes should be used, and trials should 
be conducted with less and less to find the minimum propor- 
tion, More lime should be added where sandy soil is employed 
than where loam soil is used. 

Dung Slurry can replace Olay of the SoiL -The lack of clay 
in santly soils can be corrected by sprinkling a thin slurry of 
fresh (lung stirred up in water. If this is sprinkled over the 
materials as the heap is being built, a thin film is formed over 
the surface of the materials, which replaces or reinforces the 
film normally formed b}^ the clay of the soil. This serves to 
assist the fungi to commence their work easily and rapidly, by 
giving them a supply of moisture, and food materials handy 
for their immediate use. 

In the same way when the proportion of loam soil is 
reduced to the minimum, the lack of clay may be made good 
by the use of dung slurrj". 

Use of Dung Slurry always worth whilc.-^The use of the 

dung slurry when building compost heaps can always be 
recommended, since it is extremely effective in ensuring a 
quick start of the rotting, and ako, more important still, even 
rotting throughout he heap. 

The little extra trouble caused by using it is far out- 
weighed by the big saving of labour obtained by reducing the 
quantity of soil in the mixture to the minimum. When the 
normal amount of soil recommended for the Indore process is 
used (36 parts by volume in the above table of proportions) the 
soil represents a large proportion of the finished compost, and 
a considerable proportion of the labour employed is required 
for the collection and spreading of the soil, and later in riding 
and carting the ripe compost. 
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Beducing the Soil Increases Humus Content. - It must be 
borne in mind that sindj a redurtion in tlie proportion of soil 
used will be followed by a proporiionate increase in the pro- 
portion of humus in the ri])e coinj)ost. and iherefore of its 
II I a nil rial value. 

The rate of application per ac re can therefore be reduced. 
As a rou***!) ^uide it may be siated that if a reduction in the 
soil be made from 80 par<s to 18 paits by volume in the 
mixture recommended in Section I., tlum a 5 U) 0 tons per 
acre dressing will be roughly equivalent to an 8 tons dressing 
with the full 86 parts of soil. The economy made in the 
labour of carting and sjireading the c*ompost will be obvious 
from the above figures. 

Excess of Soil. The use ol any excess- of soil beyond the 
recommended maximum is very inadvisable, since not only 
will it have the disadvantages outlined above, but it wdll cause 
the heaps to pack more, and air will be excluded; and loss 
of nitrogen ivill take place by the ac tion of anaerobic bacteria 
in breaking down the nitrogen comfiounds to the gaseous 
forms, ammonia and free nitrogen. 

Use of Minimum Quantity of Soil. -For these reasons 
farmers are advised to reduce the proj)ortion of soil, especially 
sandy soil, gradually until they find the miniinum required, 
and replace the clay and basic* material in it, by the use of 
the dung slurrv, and increased amounts of ashes or lime. 

To be economic it is essential that the cost of making 
compost shall be reduced as far as possible, and this is one 
way of doing this. 

The writer has found that, where the soil is red or 
chocolate loam, half the maximum juoportion laid down will 
suffice to ensure good breakdown of almost mature sunn-hemp 
and old grass- The finished compost contained 5.3"^^ more 
organic matter (loss on ignition) than that made with 
the full quantity of soil. 

OroOB-inoculation from Older Heaps.— Another means of 
speeding up rotting, and ensuring even rotting, is by inocula- 
tion of the heap at the first turn, by sprinkling a small 
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quantity of the material from an actively rotting heap about 
10 days old over the heap as it is turned. The material taken 
should be white with the fungous growth. 

When making the dung slurry, this fungus material can 
be mixed with it, together with some of the wood ashes or 
lime, to make a thin slurry, which is then sprinkled lightly 
over the materials as they are turned. Only a very light 
sprinkling is required. 

In the same way at the sec'ond turn, a stnull amount of 
compost from an actively rotting heap about r‘10 days old nmy 
be lightly sprinkled over the materials as they are turned. 
This inoculates the heap with active bacteria. 

When starting compost making, small “pilot” heaps 
can be made and watered artificially to provide the recjuisite 
material for these inoculations. In making winter (compost 
these cross inoculations are j)articularly valuable, since they 
can be carried on from one heap to another suc(‘essfiilly, and 
this is found to increase very greatly the viruleme or activity 
of the strains of fungus and bacteria. 

Cracking Hard Materials. — Hard materials such as whole 
maisse stalks, cotton stalks, tobacco stems and roots, and sun- 
flower stalks, are not easily attacked by the fungi, as they are 
protected by the hard woody “bark” or outer covering. 

If these are included in the (*ompovSt heap and it is desired 
to complete the rotting within the four months of the wet 
season, then they should be cracked or crushed, either by 
placing them in a cattle kraal for a week or two, or by placing 
them on a track or road freely used by farm traffic, or by 
running a heavy roller or culti-packer over them. 

Where such materials form a large proportion of a 
compost heap there is a greater need to use dung slurry, 
and the full amount of soil, than for a normal mixture of 
materials. 

Where sunnheinp is composted on the land it is strongly 
recommended that all such hard materials be mixed with the 
sunnhemp in the temporary kraals. This solves the problem 
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very simply, and the time and eost of carting^ will be repaid 
by rapid rotting’, and a rediution in the labour of turning the 
hea})s at the first turn. 

Combined Use o! Compost and Phospbatic Fertilisers.-- 

(h)i[)post made by the methods described contains only a small 
percentage of phosj)hate, and it should be us(»d in conjunction 
with dressings of ])hosphatic fertilisers. In this way the 
best results from both the compost and the fertiliser will be 
obtained. Particularly in acid soils the humus of the compost 
is extremely valuabh* in tending to ])revent the fixing or 
immobilising ot the added phosphates by the soil in a form 
unavailable to <*rops, by their combination with aluminium or 
iron. Thus the humus increases the aAmilability of the 
phosphates added to an acid soil. It is possible that a reduc- 
tion in the normal rate of application oi phosi)hatic fertilisers 
may be possible where compost is used, but each must test 
this carefully for himself, and no general recommendation 
can be made. 

Many farmers have asked the writer whether the separate 
spreading of the phospliatic* fertilisers c*annot be avoided by 
mixing the latter with the compost in the heaps. This can 
be done, of course, but if the farmer wishes to apply a definite 
amount ot j)hos])hatic fertiliser per acre, a carefully taken 
composite sample of the finished com})()8t will have to be 
analysed, if he is to know just how much phosphate he is 
adding per acre. 

The writer (‘an not recommend this method of applying 
the phosphates with the compost, since he is of the opinion 
that the farmer will liave difficulty in regulating the exact 
application of the phosphatic fertilisers at the rates found 
most profitable by experience. 

Compost and the Common Crop Diseases and Pests.— Since 
the (5ompost is made from crop residues the question of 
whether diseases and pests can be carried over from year to 
year through the compost is one of some importance, part^icu- 
larly to the maize grower, who is composting maize residues, 
since the (question of the control of the diplodia group of 
diseases is of some moment. 
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An enquiry was addressed on this matter to the Director 
of the Imperial Mycologi(^al Institute and his reply is given 
below : — 

‘‘Eeplying to your letter of the 20th March, 1 believe 
that there would be very slight, and probably no risk, of 
spreading the maize diseases caused by Diplodia zeae and 
Gihherella sauhmetii by adopting the Indore method of com- 
posting the stalks, irash, and mouldy c*obs, provided the 
material is suitably prepared and the method proj)erly carried 
out. The optimum temperature for the germination of the 
spores of the mycelial growth of Diplodia zeae lies between 
80® and 86® F. and the maximum between 95® and 104®; a 
temperature 10® higher than the maximum if maintained for 
a relatively short, period under the conditions of aeration and 
humidity of the fermenting mass would destroy that fungus 
and other pathogenic fungi. In a normal fermentation the 
temperature during the first few weeks may rise to about 150® 
F. and be maintained near that for a consideralde time; such 
a temperature under the moist conditions of the fermentation 
must be rapidly destructive to the pathogenic fungi.” 

It would appear, therefore, that where compost is properly 
made there is little or no risk of the spread of these diseases 
by its use. The same cannot be said of kraal manure, since 
high temperatures are not maintained throughout the manure 
for any time, and the possibility of danger in this regard must 
be borne in mind. 

Tobacco Diaeasec. ~Sin(ie it is known that some of the 
tobacco *^spot” diseases will withstand the temperature of flue 
curing without being killed, it seems clear that there is danger 
in the use of the tobacco crop residues, such as primed leaf, 
old stalks and vscrap, in compost whi(‘.h is to be applied direct 
to the tobacco crop. 

If, however, the compost in which these minerals are 
incorporated, are applied to the crop (other than tobacco) 
preceding tobacco, there should be no danger of fostering the 
various diseases of this crop by the use of compost, and there 
is evidence that the proper use of organic manure renders the 
tobacco crop more resistant to disease. 
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Compost marie from other materials, exeluding tobaeeo 
wastes, can be ^safely applied to tobaeeo. 

Pests.-The eominon maize pests, such as the stalk borer, 
ear worm and weevil, will not be able to live in properly made 
compost . 

Eelworm, also, will not live through the composting 
pro(‘,es8. 

To sum u]) the j)osition briefly, it is considered that the 
only danger of spreading plant pests and diseases by the use 
of properly made compost, is in the (‘ase of the tobaeeo crop 
as already mentioned. 


SECTION III. 

(X)MPOSTINO THE SFNNHEMP (iREEN-MANFllE 

CROP. 

There is undoubtedly a valuable place for Indore c ompost 
in Rhodesian agriculture as a means for eliminating the great 
M’aste of organic matter in the maize crop wastes, and the 
other crop residues which are burnt each year, and also in 
preventing the great waste of plant food which is being lost 
from the cattle kraals and feeding ])ens of the Colony, by 
the extensive leaching, and denitrific ation which take plac'e. 

However, the writer is convinced that there is a still 
greater field of usefulness for the modified tec hnicjiie of com- 
posting outlined below, whicdi it is suggested should be 
aj)plied to the sunnhemp green-manure crop. 

It is necessary here to make it clear that at present the 
c laims made for the system only apply to the sunnhemp crop, 
and to the heavier loam soils, and not to other green-manures 
or to the sandy soils. The evidence on which the system has 
been designed will first briefly be given. 

Defects and Disadvantages of Green-manuring — Although 
the pracitic'.e of green-manuring has been of great value to 
Rhodesian agriculture, it suffers from the following serious 
defects and disadvantages: — 
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{]) A large proportion of a farnier’f^ land is idle and 
unproductive each year under green-manure. 

(2) The nianurial value of the green-manure depends too 
’much on factors outside the farmer’s control, such as the 
rainfall following ploughing under, and ])receding the 
planting of the maize crop. Results are variable and unde- 
pendable. 

{H) Much damage is done to the tilth of the heavy soils 
by the farmer being forced to plough under the crop when the 
soil is too moist, because he is working against the time fa(*tor. 

(4) The top growth of the sunnhemp ('rop only gives a 
small addi tonal yield from the following maize crop comj)ared 
with that given by the stubble alone. 

(5) Only a portion of the green-mainire crop ran be 
ploughed in under the optimum conditions of time, soil condi- 
tions, and w^eather, owing to the slowness of ploughing. 

(6) A second ploughing is nearly always necessary, and 
this is very hard on the oxen, and costs money. 

Ploughing in versus Heaping Sunnhemp — In five different 
series of experiments (‘overing the past 11 years the in(*-reased 
yield of maize obtained by ploughing under the w’hole sunn- 
hemp crop, as compared with ploughing under the stubble 
only, has been as follow’s : — 1.10 bags per a(’re; 0.99 bag per 
acre; 1.94 bags; 0.91 bag; and 1 .110 bags per acre. The 
average of these resxilts is 1.26 bags per acre. This is borne 
out by the observations of experienc^ed farmers, many of whom 
have informed the writer that they have been able to see no 
difference in the effect on the following maize crop of plough- 
ing the w^hole sunnhemp crop in, and the effect of the stubble 
alone, where part of the i^rop has been reaped for seed. 

It is necessary to emphasise that in this comparison of 
the manurial value of a sunnhemp stubble with that of the 
whole crop ploughed under it can only be fairly made where 
both are of the same stage of maturity. In other words, the 
effe(^ti^of a sunnhepip stubble 10 to 12 weeks old cannot fairly 
be compared witb that of a whole crop ploughed in at the 






Hdlatioiuil System II Mai/e alter f;ioeii rnnuiire ploughed midei plus 
200 lbs. per aeie superphosphate Coiiipjire wilii mai/t* wlneh leeenerl 
farmyard manure in System F and n(»te the healthier growth on this pl(»t 



Hotational System F. Maize plus farmyard manure. 'J’he maimrial 
treatment had very little effect on the yield of maize. 





Maize whicli j‘ec*eive<i compost ifuuie honi siniiilicnip toj)s Note 
(Irou^lit resistance <liie to compost 



Maize following sunnhemp burnt on the latid. Note severe drought effect 
and compare with above photograph. Hoth j>lots planted same date, 
and pliotographed same date. 
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normal Ktage of maturitj^ which is about 16 to 18 weeks. 
From the results of past research, and also from the iiulic^a- 
tions of field experiments which are not yet complete, it can 
be stated with reasonable certainty that, within certain limits 
which cannot yet be exac tly defined, the more mature a sunn- 
hemp stubble is the greater is its manurial value to a following 
(U'op of maize. Furthermore, it must be borne in mind that 
if the stubble of a sunnhemp (*rop (or of any other legume) 
is worked by j)lough or other implement before the seasonal 
rains end then a considerable loss of nitrogen and other 
soluble plant foods will be lost by leac hing out 1o the sub-soil 
by the rain, particularly during the first month of the 
following rainy season when the maize c*rop is too young to 
take up large quantities of j)lant foods. 

Therein lies one of the main advantages for the farmer 
of working with a stubble iiivstead of ploughing the whole crop 
under. He need not (and should not) plough it until the 
rains finish, and he thus avoids muc^h loss of ])lant food from 
the soil, particuilarly the nitrogen in the form of nitrate. 

Manurial Value of Sunnhemp Compoet — Experimental 
Evidence . — In 1985-»16 an experiment was laid down at the 
Agric'ultiiral Experiment Station at Salisbury with the objec t, 
amongst others, of finding the manurial value of the top- 
growth of a crop of sunnhemp, when it is reaped and made 
into CM) m post. 

The experiment was designed in the form of ten ran- 
domised bloc'ks of six treatments; each plot was 1 — 20 acre 
in area. Only three of the six treatments are shown in the 
table of results given below, sinc‘e those are the only ones 
of interest here. The full results were published and fully 
discuissed elsewdiere,* but it should be mentioned that the 
statistic‘al analysis showed that the results were clearly signi- 
fi(;ant, the cailculated value of Z being 1,6892, and the 
observed value of Z at the one per c*ent. point being 0.6540. 

The results are tabulated below% being expressed as the 
percentage increases in the yield of maize coinpared with the 
yield of the twM) controls rec»koned as 100. 


•R.A.J., September, 1938, Report on Experiments 1936-37. 
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Ti'eatment. 

Percentage increase in yield of 
maize compared to the controls 
reckoned as 100. 

The whole sunnhemp crop 
ploughed under at 14 weeks 
from date of planting. 

135.13 

Compost made from the top 
growth of the sunnhemp 
crop cut at 14 weeks from 
date of planting. 

139.94 

(Compost made from the top 
growth of sunnhemp crop 
returned to the land on 
which the (Top was grown. 
Sunnhemp 14 weeks old 
when reaped. 

159.49 

1 


It will be seen that the compost made from the top- 
growth of the sunnhemp crop by the method laid down in 
Section I. has a rather higher manurial value in the year of 
application than the whole sunnhemp crop ploughed under. 

Eeduction o! Area of Idle Land under Green-manure Poeaible. 

— The above experimental evidence indicates that the farmer 
can with considerable profit reduce the areaof land idle under 
sunnhemp each year by at least fifty per (^ent. by composting 
the top-growth, since the stubble of a sunnhemp i5rop only 
gives on the average a yield of maize 1.26 bags per acre less 
than the whole crop of sunnhemp ploughed under, and the 
latter appears to be equalled in manurial value by the top- 
growth of the sunnhemp crop alone, after it has been made 
into compost. 

Galua and XgOflaea. — Before describing the modified system 
of composting i4uggested, the potential profits and losses of 
tbe /System as compared with ploughing under the whole sunn- 
bemp crop may be estimated in the case of a farm in the maize 
belt with 600 adres under the plough, of which 200 acres are . 
normally green -manured, in order to illustrate the potential 
benefits of the system. 
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Under the system suggested only 100 acres of sunnhenip 
would be grown each year, and the top-growth composted and 
applied to the other 100 acres which would normally be green- 
manured. Of course, in the first year no compost is available, 
and the whole 200 acres should be under sunnhemp, and half 
or more of it would be composted. 


Table of Potential Gains and Losses. 


Losses. 

Gain». 

(1) 126 bags of maize 



(4) 1,200 bags maize 



@ 8 /a £51 

19 

6! 

in 3rd year = £495 

0 

0 

(2) Cost of making 



1 (5) Saving on 2nd 



(H)mpost 1 / - 



])loughing of 200 



per ton, and lU 



acres @ 4/‘- . .= 40 

0 

0 

tons per acre, on 






100 acres . = 50 

0 

0 




(3) Complete fertili- 






w inn. jitri 



— 


-- 

acre on 1(K) acres 



Total gains £535 

n 

0 

(14/- per acre) = 7() 

0 

0 

Total losses £171 

19 

() 

Total losses £171 

19 

6 

Xett gains £363 

0 

() 


The items in the above table may be elaborated as 
follows : — 


Item 1. — This is simply the loss of yield on the 100 acres 
of stubble due to removing the top-growth, at 1.26 bags per 
acre, which has b(»en found by experiments over 11 years as 
specified above. 

Item 2. — (\)mj)ost has been made in this (Colony for 
Is. 6d. per ton where all the materials were (‘arted to a central 
site, and much hand labour used. It has been found by one 
fanner* who has composted 35 acTes of sunnhemp tops on 
the lines suggested here, that the total vosi of labour and 
depreciation on implements and kraals is less than Is. per 
ton of compost where the yield of compost per ai^re is 10 tons. 


^Composting the Sunnhemp Crop by P. G. Deeds. R.A.J., Oct., 1938. 




810 


THE HHODESIA AGRICULTURAL JOURNAL. 


It is estimated that the yield of compost per acre of sunn- 
hemp will usually exceed 10 tons for a normally well grown 
crop in the maize belt, and for a heavy crop will reach 16 
tons per acre. 

Item 8. — This is a dressing of 200 lbs. per acre of a com- 
plete fertiliser having an analysis of approximately 25.1% 
PaOs (total) 4.1% nitrogen, and 3% potash. The (jost per ton 
of the materials for mixing on the farm is £6 5s. Od. approxi- 
mately. Railage and spreading are reckoned at lbs. per ton. 
This fertiliser has been used with success for wseveral years by 
farmers in the Mazoe Valley and elsewhere. 

Item 4. — The yield of maize in the third year, on the 100 
acres which received compost in the first year, with 200 lbs. 
per a<Te of the above fertiliser, is estimated at 12 bags per 
a<‘re. The average pay out per bag for the past three years 
is 8s. 3d. 

Item 5. — On a sunnhemp stubble, or on a maize stubble, 
only one good ploughing is necessary, and thus the second 
ploughing necessary after ploughing in sunnhemp, which is 
so hard on the oxen, is avoided. 

t 

This table of losses and gains is merely intended to assist 
the farmer, who contemplates a change of system, to decide 
whether it may be w'orth his while or not, and it is only 
suggested that he should test the system on a moderate scale 
to start with until he has gained experience. 

‘'Hidden*’ Gains.- —Neither the extra cost of riding and 
spreading the compost, nor the costs of cultivation, reaping 
and marketing the extra 100 acres of maize are included. It 
is considered that these items may be more than balanced 
by the ‘ ‘hidden’ ' gains which are to be expected, but are 
impossible to estimate accurately. For instance, the normal 
practice in the maize belt is to sow the sunnhemp crop in 
dry soil just before the rains. This means that much damage 
is done to the tilth of the heavy soils by ploughing it under 
whilst the soil is still moist during late February and early 
March, whereas in the system suggesetd the sunnhemp stubble 
should not be disturbed until the soil is dry, or almost dry. 
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Moreover, ir a proportion of years heavy losses of maize 
may be caused, probably by lea(‘bin^ out of nitrogen by late 
rains in March and April, and particularly by the first 
month's rain of the following wet season, when green-manure 
crops are ploughed under in late February and early March. 
This is very well illustrated by the results of an experiment 
published in the ()(*tober, 1937, issue of this ‘lournal, where 
a sunnhemp <‘rop of approximately 14 weeks’ growth in ea(*h 
case was ploughed under at fortnightly intervals from 
February 21st to April 21st, 1936. The results are tabulated 
below. 


iSunnhomp crop (in eacn 

Yield of following 

' Percentage increase in 

rase 14 weeks old) ! 

maize crop per acre 

vield due to later date 

ploughed under on : | 

in hags of 200 lbs. 

of ploughing under. 

February 2]vst, 1936 

14.22 

1(K) 

Man h 7tli, .. . 


108.08 

Marrh 2l8f, 19-% .. . 1 

1(5.75 

117.78 

April 6<h, 19.% . j 

17..5(5 

123.41 

April 21st, 19:16 .. I 

17.75 

124.89 


The rainfall during March, 1936, was 5.44 inches, and 
during April, 1936, 0.56 inches of rain fell. 

Since the sunnhemp crop was approximately the same 
age in each case at ploughing in, it is [)robable that the losses 
in yield of the following maize crop are due io the too early 
nitrification or rotting of the sunnhemp, and subsequent losses 
of plant foods due to leaching by rain. Mu(‘h of this loss was 
no doubt caused by the first rains in November, 1937, before 
the young maize was able to take up the available nitrogen; 
( ertuinly in the ciase of the sunnhemp ploughed in on the 6th 
and 21st of April, since only 0.30 inch of rain fell after the 
Slst Mar(*h , and this fall was preceded by a dry period of 
several weeks and therefore probably had no leaching effect. 

Loases by Leaching of Plant Foods Avoided Where the 

top-growth of a sunnhemp (rop is removed for composting 
and the stubble left undisturbed until the (cessation of the 
seasonal rains, these large lovsses should be avoided, since the 
micro-organisms in the soil require not only moisture but 
the ample supply of air brought about by ploughing to enable 
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them to convert the insoluble organic nitrogen^ and other 
plant foods, in the sunnhemp stubble, into the soluble forms, 
which are subject to leaching by the rain. 

In conneciion with the losses of nitrogen in the soluble 
nitrate form by leaching there is one point of great 
importance, which is usually lost sight of, and that is that 
nitrate does not pass out of the soil by itself. It must be in 
combination with some base. For instance, for every pound 
of nitrate nitrogen leached, either 0.7 of a pound of cahdum 
(the active principle of lime), or 0.8 of a pound of magnesium, 
or 2.8 pounds of potassium are also lost, or ecjuivalent pro- 
portions of all three. 

It is therefore clear that green-manuring in this Colony 
must lead to considerable losses of available lime and potash 
from our soils. These can be largely avoided by the compost- 
ing of the top-growth, and early planting of the following 
crop so that the latter will be in a position to utilise the 
nitrates as they are formed in the soil, before they can be 
leached aw^ay. 

Again, it often happens that the ploughing under of the 
sunnhemp crop is unduly delayed by heavy rains, so that 
much of it is too mature to exert the best effects on the follow- 
ing maize crop. 

The writer has frequently seen large areas of sunnhemp 
being ploughed under whcm almost mature. In such ceases 
unsatisfactory results on the follownng maize crop may occmr 
owing to {a) temporary nitrogen starvation of the young 
maize; (6) an excessively open seed-bed causing the soil to 
dry out unduly during the dry spells, and making it difficult 
for the roots of the young maize plants to obtain their food 
supplies; (c) phosphate starvation of the young maize owing 
to its temporary immobilisation by the micro-organisms 
carrying out the rotting of the sunnhemp; possibly also (d) 
shortage of oxygen in the soil for the same reasons mentioned 
under (c); (e) an inferior stand of maize due to unrotted 
material interfering wdth planting. 

These ill-effects are obvioiusly absent when a sunnhemp 
stubble is ploughed up after the seasonal rains have finished, 
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as is clearly proved by the remarkable stimulation of the 
young maize, whitdi has been always noted, under varying 
seasonal conditions since 1931 at the Salisbury Experiment 
Station, and also in the Mazoe Valley and elsewhere. 

When ploughing under a large acreage of sunnhemp 
there must ne(*essarily be several weeks difference in the time 
of ploughing under of the first and last ploughed ])ortions of 
the crop, with the inevitable losses already mentioned, due 
to leaching of plant food or over-maturity of the sunnhemp. 

Some of the above losses can be partially avoided by later 
sowing of the sunnhemp, but this interferes seriously with 
farm organisation, and in any case green-manuring must 
remain a gamble on the weather conditions, sin(*e if later 
sowing is adopted the early cessation of the rains will entail 
a poor growth of sunnhemp. 

Where the sunnhemp tops are composted, since the 
reaping will normally be done in dry weather and on dry 
soil, in the last week of Marcdi and in April, as mentioned 
below, all these difficulties are practic*ally eliminated, and 
a much more dependable and regular manurial effect will be 
obtained over a period of years, than in the case of green- 
manuring. 


{To be continued.) 


BOH’T LST the aBASS GBOW UEDEB YOUB FEET— 
TUBE IT lETO COMPOST. 
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Mycological Notes. 

13. DIPLODIA AND FIELD HYGIENE. 

By J. C. F. Hopkins, D.Sc., A.I.C.T.A., Senior Plant 
* Pathologint. 

The Mycologieal Notes on the ‘^Diplodia’^ danger which 
appeared last month in the journal have elicited a whole host 
of enquiries froin maize growers throughout the Colony, and 
it is surprising to find so many farmers who are unaM’are of 
the details of seed treatment and tlie benefitws to he derived 
from it. It is, however, gratifying to observe the ready 
response to the appeal for a<*tion to reduce the annual damage 
to the maize crop (uused by disease. 

Not only have enquiries been received regarding seed 
treatment, but considerable correspondence has dealt with 
growers’ experiences and difficulties in controlling “Diplo- 
/dia.” Some have taken this Branch <o task for exaggerating 
the dangers of the present position, whilst others have accused 
us di under-stating the case. Each correspondent is, of course, 
judging the statements published recently in the light of the 
condition of his own crop — more particularly this year’s crop. 
Some growers have experienced heavier losses than usual 
during the past season, whilst others have been more 
fortunate, or have taken greater precautions, atid find the 
lUouldy grain to be somewhat less than usual. But a general 
survey of the Colony, as represented by the grain handled in 
the mills, shows that the amount of Diplodia in the last crop 
is much above average, and although the machines are set 
to clean the maize more thoroughly than is usually required, 
yet much of the meal is tinged with pink* ®he inference to 
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be drawn from this is thai a very large number of cobs were 
this year attacked more or less severely by one of the 
^‘Diplodia^^ fungi, which accoimis for the high percentage of 
infection. 

Grain may not be visil)ly discoloured and yet be suffi- 
ciently badly diseased as to cause a set-back to the young 
seedling. Slightly discoloured seed may produce no plant at 
all, or perhaps only a weak, spindly one. Obviously dis- 
coloured grain will generally not germinate or, if it does, 
the emerging seedling will almost invariably die off. For 
all of these reasons, seed treatment with one of the mercury 
dusts available on Ihe local market (namely, (Vwesan and 
Agrosan) is urged upon all growers. Two pounds of dust to 
five bags of seed is ihe required dose, and the cost amounts 
to about J |d. per acre. It is important to coat the seed 
thoroughly with the disinfectant, and this is accomplished 
by rotating seed and dust in a sealed drum for five minutes. 
Arrangements have been made with lo(‘al agents to su])pl3' 
seed-treatment drums to growers at cost price, and it is under- 
stood that they are being stocked by the Farmers^ Co-op Ltd,, 
Salisbury, They (‘osi £1, but a drum without fittings niay 
be purchased for a tew shillings. 

So mu(‘h for seed treatment. It is simple and cheap and 
goes a long way towards counteracting the effects of 
uneconomic fanning methods. But “Uiplodia’’ is so 
thoroughly established in Rhodesia and South Afri(*a, that 
it is beyond human capability to-day to get rid of the disease 
by such a simple specific* alone. Protecting seedlings is only 
one side of the question and does not strike at the root of the 
trouble. It is a necessary palliative as long as seed remains 
infected with disease, but it does not eradicate disease from 
farms where “Diplodia’’ is firmly established — that is on 
all maize farms in the Colony. There is just as much hope 
of banishing permanently the common cold from the human 
population by giying doses of cough mixture as there is of 
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completely eradicating ‘‘Diplodia’^ by the application of a 
seed dressing. 

The problem must be tackled on a much wider basis and 
spectacular results must not be expected in one season. It is 
true to say that every farm in the Colony contains '‘Diplodia” 
in some guise or other. It may be in stalks imperfectly 
ploughed under; it may be in old cobs thrown on the ground 
during reaping; it may be in husks and cores left round the 
shelling dump, or it may be in litter lying round the kraal 
or the compost heap. Wherever it is, one thing is certain. 
The fungus will prodiue spores M'hich will be distributed by 
the wind on the new crop, setting up infection which causes 
mouldy cobs and more infected seed. 

There is only one effective way to rediu^e the amount of 
mouldy grain ])n)duoed in the Colony and at the same time 
to decrease the high percentage of infection in the seed, and 
that is to remove the sources of infection by whatever means 
is practicable. Broadly speaking, there are two lines of 
attack 

1. Disi^osal of trash by 

(a) feeding and/or 

(b) composting, 

(c) cutting and ploughing uiuler early in the year, 

(/?) burning where necessary. 

2. Rotation of crops. 

Both these methods can be rightly classified under the heading 
Plant Sanitation or Field Hygiene. If it can be understood 
that plants require hygienici surroundings in which to thrive 
just as much as animals and human beings require them, 
then it is obvious that infected vegetable matter, whether 
dead or alive, must be removed from the vicinity of growing 
It is not the usual practice for Human beings to have 
in their midst the corpses of fellonr creatures who have died 
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of, say, small-pox, so wliy should it be considered sate to 
leave dead mealie plants, which are infected with “Diplodia/’ 
in the midst of a newly sown crop? 

The life history of the “Diplodia"’ funf^i, the damage 
they do and the ways in whicdi they can be atta(*ked have been 
worked out by scientists and the information passed on to 
the agricultural world during tlie past ten or fifteen years. 
Control measures have been standardised and are in general 
use in most civilised jmrts of the world, and although the 
scientist continues his investigations with the object of still 
further improving control measures, yet the stage has been 
reached when reasonable control rests not so much on the 
efforts of the scientist as on the efforts of the farmer. Plant 
hygiene is no more a matter for an exj)ert than seeing that 
people keep their bodies clean is the duty of a doctor. To 
<(Uote a recent editorial in TropiraJ AynrifUurifd* : “The 
scientist should dis<'over by rcseandi the vulnerable points in 
the life histories . . . and broadcast the information . . . and 
he may organise demonstrations and, by their means, create 
a temporary form of mass enthusiasm, even (»f mass hysteria; 
but sustained interest in sanitation must be born within the 
individual.’' 

EfHcient disj)osal of crop residues and carefully planned 
rotations are two of the main pillars which supj)ort the 
agricultural industry, but partitnilarly where maize cultiva- 
tion is concerned, these two pillars are extremely rickety and 
in most cases have been replaced by weak but showy substi- 
tutes or have been allowed to collapse. Unless they are 
quickly restored and assisted by the other two pillars, namely, 
good seed and seed treatment, there is danger of the whole 
edifice crumbling. 

“Diplodia” can only be brought wdihiii reavsonable 
control if the following practices are thoroughly carried out : 


♦Trop. Agricst. (1039) xciii., 2, p. 66. 




818 


THE RHODESIA AGRICUETITRAL JOURNAL. 


(1) Plant onlj" good seed. 

(2) Treat seed to protect the young plant. 

(f‘l) Dispose of crop residues by composting. 

(4) Practice long rotations. 

To argue that one or other of these methods is im])rac- 
ti(^able is no solution to the problem and will not eradicate 
“Diplodia.’’ The practicability of an operation is governed 
by the will to try. 


Bugs and beetles take their toll 
but 

Cleanliness Aids Insect ControL 
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Important 
to Maize Growers 

Witchweed 


By flip Division of Agriculture. 


OwTiig to Ibe shortage of labour tlie control of witeliweed 
by cultivation will probably 1 h‘ more difficult than it has been 
in the past, and every means of reducing the hand labour 
employed on this work must be utilised. 

One of tJie best methods of economising hand labour for 
witchweed control is l)y wide-spacing of th(‘ maize to enable 
implements to be msed for killing the parasite right through 
the growing season. A spacing of (> feet btdween rows and 
9 inches between plants in the row can be recommended, since 
this was found in a four years’ trial at the Agricultural 
Experimental Station at Salisbury to give the same yield of 
maize as a spacing of dO x 18 inches. Wider sj)aring behveeii 
the rows and closer spacing in the nnvs (*aused a reduction in 
yield and are therefore not recommended. 

The results of this trial are republished below to enable 
farmers to jiidge for thtunselves. 

The following tabulation sin>ws the average yields 
oldained from fjuadru])lic*ate plots during the season 1932-33 
and 1933-34 and the averages of similar trials during the two 
previous seasons. 

Yields of Maize in Bags per Acre. 


Distance of 
Planting. 

No. of 
plants 
per acre. 

Season 

1933-34. 

Season 

1932-33 

Seasons 

1950-32. 

Average 
4 Seasons 
(18 plots) 

3 ft. 

X 

18 ins. 

9,680 

22Ji ~ 

16.61 

20.61 

20.11 

6 ft. 

X 

9 ins. 

9,680 

22.48 

16.55 

20.33 

20.00 

9 ft. 

X 

6 ins. 

9,680 

19.03 

16.00 

17.24 

17.35 

9 ft. 

X 

9 ins. 

6,453 

17.75 

15.50 

16.23 

16.39 

9 ft. 

X 

9 ins. 

+ Beans 

17.18 

15.59 

15.49 

15.86 
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A spacing of G feel enables a section of a spring-tooth 
harrow to be used for cultivation, and a light pole attached to 
its rear enables it to be steered close to the rows. 

An ordinary 5 or 7-tined expanding cultivator can also 
be conveniently used, and this is preferred by one experienced 
fanner, though he did not test the section of spring-tooth 
harrow with a steering handle attached to the rear. A half 
‘^sweep’’ should be attached to the rear inside point of the 
ordinary cultivator. The point of this can then be worked 
close to the row. 

Where hand-planting is done, a spacing of 6 feet ])y 18 
inches, leaving two plants to the hill, can be used. Thus 
spacing was successfully used last season. 

It is realised that fallen or wind-blown maize stalks 
towards the end of the season will interfere with the work, 
but much labour can be saved before this point is reached; 
and it is likely that in many cases the labour required to lift 
and tie up the maize to allow cultivation will be less than 
that required to hand cultivate the witchwced. Kspecially 
will this be true where the infestation is severe. 

Furthermore, we now know that much of the ‘‘wind- 
blowing^’ of maize is due to the attacks of the Diplodia group 
of diseases w^eakening the stems and their anchoring roots. 
This trouble can be appreciably reduced by treatment of the 
seed by one of the mercurial comi>ounds which are recom- 
mended for this purpose. Particulars of this treatment can 
be obtained from this Department. It is particularly neces- 
sary to carry out this treatment of the seed this year, because 
of the serious infestation of seed maize by Diplodia that has 
been found to exist, owing to the excessively wet summer of 
lust season. 

In conclusion, farmers are reminded that last season was 
unfavourable to the germination of the seed of witchweed, 
and that means that there is an abnonnal quantity remaining 
in the soil awaiting germination this season. 
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Southern Rhodesia Veterinary 
Report. 

SEPTEMBEB, 1939. 


DISEASES. 

African Coast Fever was diagnosed on the farm Quarries, 
Salisbury native disirict. 

TrilEIlC'FLTN TEST. 

Thirty-two bulls and 32 cows were tested on importation. 
Two reactors were destroyed an<l four doubtful reactors are 
being held over for a further test. 

MAIJiEIN TEST. 

Nineteen horses and 30 mules were tested with negative 
results. 


IMPORTATIONS. 

From Union of South Africa: Six bulls, 13 cow\s and 
calves, 19 horses, 30 mules, 1,261 .sheep, 20 i)igs. 

From South West Africa : Twenty -four bulls, 2 cow'S, 2 
calves, 8 heifers. 

From Bechuanaland Proterdorate : 368 sheep. 
EXPORTATIONS. 

To X-nion of South Africa : 582 oxen, 61 ( ows. 

To Portuguese East Africa : 178 cattle. 

To Belgian Congo: 2 bulbs, 19 (*ows. 

Eleven bulls impoided from the Union of South Africa 
for show purposes were re-exported to the Union during the 
month. 
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EXPORTATIONS-MISOELLANEOT3 S. 

To United Kingduni ; Chilled beef quarters, 1,601 ; frozen 
beef quarters (chilled quality), 3,846; frozen quarters (fair 
average quality), 392; frozen boneless beef quarters, 362; 
tongues, 3,057 lbs. ; livein, 12,494 lbs. ; hearts, 5,396 lbs. ; 
tails, 1,231 lbs.; skirts, 2,407 lbs.; shanks, 975 lbs. 

To Northern Rhodesia : lleef carcases, 22 ; mutton car- 
cases, 20; offal, 1,215 lbs. 

To Belgian (!oiigo: Beef carcases, 288; offal, 145 lbs. 

Meat Profhifl.t from Liehiij'x Factory. 

To Union of South Africa; Corned beef, 51,576 lbs.; 
rolled beef, 360 lbs. ; sausages, 825 lbs. 

To Basutoland : Corned beef, 2,640 lbs. 

To Bechuanaland Protectorate: (!orned beef, 2,700 lbs. 

To United Kingdom: Meat extract, 14,028 lbs.; beef 
powder, 9,005 lbs. 

B. A. Myiiili,, 

(/hief Veterinary Surgeon. 
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Editorial. 


Contrihutions and correspondence regarding subjects 
affecting the farming industry of Southern Rhodesia are 
invited. All communications should be addressed to: — The 
Editor, Department of Agriculture, Salisbury. Correspon- 
dence regarding advertisements should he addressed: — The 
Art Printing Works, Ltd., Box 431, Salisbury. 


Southern Bhodesia Egg-laying Teel.— It has been decided 
to continue the Egp-laying Test and poultry farmers are 
reminded that entries for the next test tdose on January (9tb, 
1940. Full details, regulations, etc., can be obtained from the 
Poultry OtEcer, Ilox 387, Salisbury. 


December Cleanliness Hints.— Keep lands free of weeds. 
Grass weeds, especially, should be kept under control in maize 
lands, for arm^ w'orm outbreak.^ may start before the end of 
the year. Army worm has a preference for sweet grasses, 
such as rapoko and rtMl-top, upon which to deposit eggs. 
Weeds on all Isnds shnultl Ihj di^stroyed before insects can 
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mature on them. They should be kept under control at all 
times io assist iu keeping down a large variety of eit>p pests. 

By the middle of the month, remove volunteer maize 
plants from all lands and destroy them by feeding them to 
cattle, or by other suitable methods. As they are usually 
further advanced than the maize crop, particularly this 
season, they act as a trap crop for the maize stalk borer, and 
should be destroyed both to prevent the borers from maturing 
in the plant, and to prevent their migration, as caterpillars, 
to the crop. If the volunteers are not in or near maize lands, 
they can be left until the end of the month before being 
destroyed. 

Destroy volunteers or re-growths of tobacco, and dig over 
those seed-beds that are no longer required. Destroy all 
weeds near the seed-beds. 


Cleanliness XisrSBcr Commoit* 
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Tobacco Research 

PROGBAMilE FOR PRESENT SEASON. 


At a special meeting of the Tobacco Research Board held 
in September it was decided to carry on the work of the 
Trelawney Research Station for the present season. It was 
found ne<*essary to redme the programme which had been 
approved earlier in the year eo that the work (*ould be carried 
on by the reduced staff of four officers. In previous years the 
individual officers all submitted individual programmes for 
ihe approval of the Board, although the organisation of the 
work, imduding seed-l>ed.s, planting, reaping, curing and 
baling was arranged collectively. This season the only four 
remaining officers, Wr., H. F. Ellis, M.Sc., Dr. A. A. Moffett, 
1. P. Norval, M.Sc., and H. M. Murray, B.Sc., undertook 
to revise the programmes in sm h a way that they considered 
ihe work could be satisfactorily carried on by closer team 
W'ork. 

Culture and Fertiliser Tests.— Continual ion on same land 
of N.1\K. fertiliser trial originally laid down by Mr. Thorpe. 
Potash has shown no significant differences, and it is intended 
to substitute three levels of compost for the three potash levels, 
each plot receiving a uniform potash dressing. Testing the 
effe<*.ts of compost made from tobacco stalks on tobacco planted 
on old and rather washed land. Modification of spacing treat- 
ments to test three spacings best suited for body instead of 
nine previous treatments. Continuation of rotation trials, 
hree year rotation now due for planting to tobacco. Con- 
tinuation of time of application of fertiliser trials with modifi- 
cation to test best methods and type of fertilisers to be used 
for side applications. Continuation of mulching experiment. 
Continuation of experiment on sources of nitrogen combined 
with tests of local formulae and best formulae found in 
N.P.K* test. Tests of cultivation as opposed to elimination 
of weeds. Continuation of curing experiments with ethylene. 
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C^p^tinuation of experiment on comparison of. Khodesian and 
American metUoda. 

t I * * 

Plant Breeding,-* Thirty-six strains of a number of 
varieties,, oontainin^ last year’s main line of work. Trial and 
selection of niore rei^enily itnported varieties, ptobafaly 8 in 
numlyer. Mosaic resistance. The experiments will be planned 
in such a manner that they can, should the necessity arise, be 
coiididi^l’ably reduced, i^dthbut alfectittgf the essentidl blasis of 
the breeding work. It is felt, however> that as the main work 
on the breeding side comes before reaping or curing there 
should be no difficulty in carrying out the pmgramme in full. 

iiblt)g 3 ^.—Field control of Rosette by rogUittg. ftteani 
Sterilisation of seed-beds. Seed-bed sj^t-aying: the effect on 
plant growth and disease incidence. Field sprayiiig and 
dusting to control leaf-spotting diseases. The effect Of 
priming on spot control and leaf value. The effetd of varying 
fertiliser constituents on the incidenc‘e of frog-eye. Barnspot : 
effect of regulat and delayed picking of leaf, of varying 
starting temperature of bariis, of fumigation in the barn. 
Field sources of angular leaf spot. Observational work cm 
conditions favouring Alternaria spot. Eelwohn <*ontrol : (<i) 
Silver treatmeni ; (h) rotations. 

Offainistty.- -OontihuBtion of aHalyaig of Amat'it^an and 
BhUdlesian grown tcibarco ftrtd cotopafisoii cif the t#o typ«^. 
CohtihUatioh of the rom|>arison of first yeat, secohd ySat, etc., 
soils Vith special reference to the availability of potash and 
pboSphate and the attiount of the forms of nitro^feh and of 
Oirgfahib carbon, CohtinUation Of lysibieter ekperiiOeOi. Coh* 
titiuatiOh of the IhVestigation of the Uptake rtf chlorine ih 
tobacco receivitijl a side dressing Of coiilttioh salt, and the 
ihtetactiOh between chlorihe ahd hith)geH. Study of leaf 
eotapositiou it differertt positions on the plaht, Cottiparisofa 
of soil saitpiBB from two adjaoeftt ields, oue coatout-ridged 
ahd eultitated alohg the cohtout; tbe other oultitated aocord- 
ihg to the old uiethods. Cottipariaon of tobhteo yields fttith 
the two fields, study of the effeet of ooitipost oa the ootn- 
positiOh of soil which has beeh hftder tOhaOco cofitihuohsly 
fat ieteihl yehfs> ht the shihe lifiife tjoinpigihf the tobacco ftohi 
eo^posted ahd cohttol plots. ~ 






Fig. 65. Pofjonia purpuiata, pjg 55 Lissochilu^ speciosus R.Br. 
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Trees and Wild Flowers 

ON THE RHOHESIAN FARM. 


By Chas, K. Bhain, M,A., U.Sr., Director of Agriculture, 


PAKT X. 


Kigelia piimata D.O. Cucumber Tree. Fam. Bignonia- 
ceae , — A flue straight tree 20-50 feet high, only growing to 
perfection at less than 0,000 feet altitude. Bark thick, smooth 
dark grey. Leaves with 7 or 9 large leaflets, the terminal one 
the smallest, the paired leaflets up to 5 inches long and d 
inches broad. The flowers which are produced about June 
are on long pendulous stems, bell-shaped 2| inches long and 
1 inch in diameter, intense crimson or claret-coloured inside 
and velvety. Fruits usually 12 to 20 inches long, sometimes 
weighing 8 lbs. (Fig. 68) on long stalks. Wood soft, 
yellowish or whitish, suitable for making boxes. Occasional 
trees occur within 25 miles of Salisbury, but they are common 
at lower altitudes. 

Swartzia madagascariensU Deav. ''Sausage Tree.'’ Fani- 
Legumhwsiv , — A small tree with a dense rounded crown. 
Jieaves with 9-13 leaflets, which may reach 2^ inches long 
and IJ- inches broad. This tree flowers in Oc tober to Novem- 
ber when new leaves are developing. The buds are round 
and dark brown. The fragrant flowers are remarkable in 
having only one large crinkled petal and numerous stamens. 
The hard, Drown, shiny, sausage-like pod reaches 10 inches 
in length and nearly an inch in diameter. (Fig. 64.) This 
tree is common and widespread through tropical Africa. 

Some around Orchids in Flower at Present. - All spetdes 
described here have been collected on the vSalisbury Show 
Ground within the last two weeks. 

Po|onia purpurata Reich, f. — Stem about 6-10 inches 
long, fleshy, stoxit, yellowish green or mottled with brown. 
Leaves absent at the time of flowering, but a single ovate 
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leaf about 4 inches long is produced from a separate bud 
after the flowers are over. Flowers usually 2 or 3 near the 
top of the stem about 1 inch to 1^ inches long, pendulous. 
Sepals and upper petals similar, yellowish-green or faintly 
mottled, not reflexed but close to column and lip. lip about 
an inch long, trough-like with wide side lobes, greenish white 
with many wavy purple lines. Floor of the lip flat, without 
a spur, with the edges of the flat part raised in two lateral 
ridges and a raised line in the centre. (Fig. 65 ) TTsually 
growing in small groups of ten or fifteen plants a foot to a 
jard apart. This is the first known record of this orchid 
from Southern Rhodesia. 

Iii«K)cliUu8 and Eulophia.— Most of our common ground 
orchids belong to one or other of these two genera. They 
are closely related and are only separated as a matter of con- 
venience. In the former the two upper petals are nearly as 
wide as long and are usually upright and flaring, and often 
of a different (colour than the sepals. In Enlophia the upper 
petals and sepals are more or less alike in (olour and form. 
In both cases the lip in our species has a spur which may be 
slender, more or less clubbed, or broad and cup-like. 

LiMOchiliu ^peciomu R.Br. — This is our commonest sand- 
veld ground orchid with stems usually about 18-24 inches 
high with large yellow flowers. The sepals are short, 
greenish and reflexed. The petals are broad, deep yellow. 
The lip is broad, with upturned margins and raised ridges 
running the whole length. The lobes, of the lip are upright, 
paler yellow, with a few reddish' or purplish radiating lines. 
(Fig, 66.) The spur is short, conical, laterally . compressed- 
Common, flowering November-December. 

Littoehilui SIrebiU Beichb.^ — This is our tallest ground 
orchid, reaching 6 feet high in good soil. The stems arise 
from pseudo-bulbs which are yellowish green and 3-4 inches 
long above the soil. Leaves are usually half developed before 
flowering is over. They are often 1 foot long and 3 inches 
broad, pleated with prominent veins. The fl,owering stalks 
are thick and the flowering part at the top is often 18 to 24 
inches long* The flowers are wid$*spacedi^, large, deep fhrple 
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brown and yellow. The sepals are f-l inch long, I inch 
broad, pointed, dull greenish outside, deep purple brown 
above, retlexed. The two upper petals are large, flaring, 
almost as broad as long, deep yellow outside and whitish 
within. The lip is strongly recurved, the end part deep 
orange, the lobes and base similar in colour to the sepals. 
The spur is short, stout, deep purple. The column is broad, 
creamy white (Fig. 67.) Very common on the Eastern 
Border, widespread but not so common elsewhere. 

L. arenarius Lindl. — Flowering stems up to 30 inches 
high. Flowers somewhat like a short broad foxglove flower, 
pale mauve with a purple lip with yellow in the back of the 
throat. The flowers are widely spaced, often 8-10 blooms in 
the upper 6 or 8 inches of the stem. The sepals are brownish 
purple, very much reflexed. The upper petals are broad, 
roundly arched, pale mauve to purplish with broad up-turned 
margins. The lip is very broad and hollowed, with a wide 
throat with a pair of stout processes in front of the sac, which 
is as broad as long. The column is pale, curved, club-shaped. 
(Fig. 68.) Common and widespread. 

Eolophia Zeyheri Hook f. — This is one of our most wide- 
spread ground orchids, particularly common along the 
Eastern Border, where it is often called the ^‘Rhodesian 
Chinkerinchee.’’ The stems are usually 12-18 inches high, 
stout, with the young pleated leaf almost as long at the time 
of flowering. The flowers, 15-20 in number, are densely 
clustered in the upper few inches of the stem, with flowers 
opening from below^ and buds above. The flowers are usually 
1-lJ inches long, pale to rich canary yellow with the inner 
half of the pointed lip deep orange, and the side lobes to the 
lip and the column deep purple-brown. In our specimens 
the lip does not have the red veining illustrated by Dr. Bolus 
for the South African specimens, but the orange hairs are 
present around the throat. The sepals and upper petals are 
similar in length and colour and are not reflexed. (Fig. 69.) 

SulopMa Uviagatoniana Reichb f.-r-This is one of our 
most dainty ground orchids. The stems are about 18-24 inches 
high, moderately slender, dark green, with 8-15 widely spaced 
flowers or buds in the upper 6-10 inches of the stem. The 
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sepals and upper petals are about the same length and breadth, 
i.e., nearly f inch long and almost a third as wide, but 
appear narrower because the edges are turned backwards, 
waxy, white or pale mauve, the lip itself has the margin 
crinkled and is deep purple. The lateral lobes of the lip are 
upright flaring, rounded and greenish and the curved column 
is deep greenish purple- The spur is conical, compressed 
from front to back. (Fig. 70.) Common particularly in stony 
red soil. 


HOVSYED WOEOS. 

A Bee in the Bonnet’s worth Two in the 
JAM. 

Get busy and Let your 
BEE 
be,^ 

Cleanlinesi Aids Insect CmitoU* 
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Farming Calendar 

JANUARY. 

FORESTRY. 

If the rains are seasonable, plant out evergreen trees, 
such as gums, cypress, pines, etc. Fill in all blanks as soon 
as they are noticed, and do not leave them until the following 
season. Planting should be done on a wet day or, failing 
that, on a dull day, or late in the afternoon. Great care 
should be taken to see that the trees are not planted out any 
deeper than they stood in ihe tins or beds. 


CROPS. 

Turn your compost heaps on a wet day. Plough undei 
witch weed tra])s within two months from germination. If 
only one trap is being planted, plant this month. If not 
already sown, put in the ensilage and fodder crops at once, 
such as maize and legumes, Kherson and S.E.S. oats and 
other hay grass crops. Sow short season cro])s like haricot 
beans, linseed, buckwheat, peas, summer oats, gram and 
mung bean, and sunnhenip for hay. Plant out grasses and 
kudzu vine for pasture. Ridge potatoes and cultivate 
thoroughly. Main (*rop can still be planted. Quick growing 
green manuring crops, such as cowpeas, soya beans and sunn- 
hemp, may still be sown this month. Earth up ground nuts 
so that a small amount of loose soil is thrown over the crowns 
of the plants. Cultivate all growing crops well, and 
thoroughly eradicate w^eeds. Overhaul all hay-making imple- 
ments and ploughs and get in thorough repair in preparation 
for the haying and ploughing seasons. Endeavour to mow 
grass feelds early for hay and litter, and to obtain second 
cutting for hay in April. Mow grass paddocks infested wdth 
annual weeds to prevent the weeds seeding. Prevent Mexican 
marigold and other noxious weeds seeding by hoeing or 
pulling out the plants by hand. Keep a sharp look-out for 
maize stalk borer. Cut off the tops of infested plants or treat 
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them with a recognised chemical preparation. Watch the 
maize lands for witchweed. Prevent witchweed plants from 
seeding by cultivation and by hand-pulling the plants. Make 
as much manure as possible by placing sunnhemp, grass, and 
litter in cattle kraals, pig sties and stables. If there is 
stumping and clearing to be done, push on with it. 


STOCK. 

Cattle . — Put the bulb into the herd now to secure spring 
calves. The bulls should be in good condition at the com- 
mencement of the service season and their condition should be 
maintained while they are working. This season calves 
should be looking well by this time and care must be taken 
not to over-milk the cows in consequence. Cows rearing calves 
should not be milked more than once a day. Bullocks which 
are being fattened on grass should receive a concentrate ration 
from now onwards; 4-5 lbs. maize meal daily should be 
sufficient. 

During the months of December and January veld 
grazing is usually plentiful, and very little extra feed in the 
form of concentrates is required for dairy stock. It should 
be borne in mind, however, that heavy milking cows are 
unable to satisfy their requirements for milk production from 
veld grazing alone, and should receive a daily allowance of 
gmn; the latter should be fed at the rate of 2 lbs, for every 
gallon of milk produced daily, i.e., a cow producing three 
gallons of milk should receive 6 to 7 lbs. of concentrates. An 
excellent mixture for this purpose is one consisting of four 
parts maize meal and one part ground-nut cake. 

During wet weather, the provision of a clean dry shelter 
for calves is essential; the latter should not be crowded 
together in a small, damp, badly ventilated pen or muddy 
icraal. When treated in this manner, a calf is very liable to 
contract various ailments such as seour, etc. Scour is entirely 
preventable, and is usually catiaed by overfeeding, or feeidlBg 
from dirty paib, feed boxes, etc. Calves whi<^ contract scour 
should be isolated, the miUc r«ta<m reduced, and th^ ^diould 
he dosed with a few tahleepoonfob of oaeU« oil. 
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Sheep . — Keep the sheep away from vleis. During this 
time of the year they are liable to suffer severely from internal 
parasites and dosing should be regular. If nodular worm 
is present dose twice at 80-day intervals with the new remedy. 


DAIBYIKG. 

Under the weather conditions which now obtain, cream 
should be despatched to the creamery at least three times a 
week. It is of the greatest importance that cream should be 
cooled immediately after separation, and should be kept cool 
while on the farm and whilst in transit to the railway station 
or siding. While the cream is being cooled, it should be 
frequently stirred, using a stirrer with a plunger attachment. 
Warm, freshly separated cream should not be mixed with old 
cream which has already been cooled. Cool the fresh cream 
first and then mix thoroughly with the old cream. Gassiness 
is a common defect in the cream received at the creameries 
at this time of the year, and is caused by gas-producing 
organisms with which the milk and cream are contaminated. 
These organisms abound in mud, manure, stagnant water, 
etc., and develop and multiply very rapidly at high tempera- 
tures. Any precautions therefore which may be taken to 
eliminate dirt, manure, etc., from the milk and to keep the 
cream cool will prevent the development of gassiness. 

As the night temperatures are fairly high, cheese-makers 
should not attempt to use night’s milk for cheese-making; 
morning’s milk plus a starter will give the best results. Gouda 
cheese-making operations are not usually successful at this 
season of the year, owing to the poor quality of the milk and 
the prevalence of gassiness. This type of cheese is best manu- 
factured during March and subsequent months. 


VnXBIHABT. 

JANUAEY-MAY. 

Tick life will be very active and in consequence tick-borne 
disease in evidence, especially redwater and gallsickness, and 
in districts where the boat tick prevails heartwater in cattle 
and sheep must be expected. Regular dipping to destroy tick 
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life and minimise losses from disease should be conscientiously 
carried out. Horse sickness may be expected during these 
months and until the first frosts appear^ usually about June. 
Blue tongue in sheep will be prevalent in uninoculated sheep. 
The inoculation of sheep against this disease should not be 
undertaken in the wet season unless animals can be kept under 
cover for 21 days following inoculation, and on account of 
possible abortion resulting, ewes in lamb should not be 
inoculated. Screw worm may be prevalent. 


FLOWIB OABBSK. 

This month requires all one’s energy in the flower garden. 
Annuals may still be sown for late flowering before the season 
is over. Planting out should be done as early as the w^eather 
permits, and advantage taken of a dull day after a shower for 
this work. If care be exercised much smaller plants may be 
put out than would at first be thought advisable, as with 
attention these will make stronger plants than larger ones, 
which are more likely to receive a check. The soil requires 
constant striring, owing to the packing caused by the rains 
and for the eradication of weeds, which are now very trouble- 
some. All plants should be kept free of dead and decaying 
matter- 


YBaSTABUS OABDBH. 

Turnips, carrots, cabbages, lettuce, etc., may be sown 
for carrying on during the winter months. Potatoes may be 
planted this month for keeping through the winter. Weeding 
and cultivating between the rows should be continually 
carried on. 


POVLTBT. 

All houses must be absolutely watertight, the floor raised 
well above the level of the surrounding ground, thus prevent- 
ing water seeping in and making it damp. The birds them- 
selves should not get wet, and no pools of water should be 
seen in the runs. 
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Foodstuffn must Le kept absolutely dry, otherwise they 
will become mouldy and sour, causing disturbancie of the 
intestinal tract, illness, and perhaps death ; certainly a 
diminution in the number of eggs. 

Some of the birds will now be in moult. To get them 
through it quic*kly give more sunflower seed, some monkey 
nuts, plenty of green food, especially cabbage, kale, etc., 
plenty of milk or some meat, a little sulphur in the dry mash 
(one teaspoon ful to 1 lb.) ; also stew two dessert spoonfuls of 
linseed in a pint of water to a jelly, mix this to a crumbly 
consistency with mealie meal or bran and give about one 
dessert spoonful to each bird daily. Keep the birds dry during 
the rains, otherwise the egg output will decrease. 

Do not hatch any more turkeys till after the rainy season 
is over. Turkeys should not be penned up, but allowed on 
free range. 

Ducks must he treated in almost exactly the reverse 
manner to what turkeys are. They should he kept in a small 
run; nearly all their food should be wet mash, bran, pollard, 
mealie meal, meat meal and milk, as much as they will eat 
three times a day, /.c., they should practically be allowed 
to spend their existence eating and sleeping. Big duck 
breeders often give a fourth meal by lamplight at 10 p.m-, 
and the first meal is given at sunrise. 


Oleaklikess Aids Insect Control. 
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Mycological Notes 

14. SEASONAL NOTES ON PLANT DISEASES. 


By J. C. F. Hopkins, D.Sc. (Load.), A.I.C.T.A., Senior 
Plant Pathologist. 


Now that the planting season is with us, the lands are 
all prepared, implements renovated and adjusted and a feeling 
of optimism pervades the countryside. Already maize, 
potatoes and tobacco are appearing through the soil and the 
greenery of spring is enlivened by brilliant floral patches in 
the veld. The prospects for the coming season are good. We 
are all experiencing that feeling of uplift which comes with 
the first rains, so let us do our utmost to retain that feeling 
and stave off the black depression which so frequently follows 
upon cheerful optimism. 

Let us consider in what ways this can be done. First of 
all we will assume that every grower has treated his maize 
seed before planting (E. and O.E.), so that we can look 
forward to good stands of young plants. In most cases that 
means one bag per acre already in the crib. Now, how about 
the refuse from last year’s crop? Is it still lying in lands 
which are going into fallow this season? Yes, it is, at least 
a good deal of it is and can be seen protruding from the green 
vegetation which has not yet completely covered the lands. 
Eventually the old stalks will disappear from the eye of the 
casual observer, and being out of sight can be conveniently 
put out of mind. This mental exercise will not, however, 
get rid of the Diplodia germs, or spores, awaiting the oppor- 
tunity to perpetuate themselves on the cobs and stalks of the 
new cr 0 |>, which we now regard so optimistically. It is still 
mi too late to plough in this infected trash. 

Now there are many other crops which benefit from seed 
disinfection, but two, namely, beans and monkey nuts, should 
he^treated this season. It is not perhaps known that probably 
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all Canadian Wonder bean seed in the Colony is infeeted by 
bacteria causing the “halo blight/' which appears as yellow 
blotches on the leaves and finally destroys them. Affected 
plants die down early with a consequent short yield of pods. 
The pods themselves be(*.onie infected and so the disease is 
perpetual from year to year. It has been shown in several 
countries that seed disinfection reduces the losses from “halo 
blight/' so that if Canadian Wonder beans are to be planted, 
the seed should be treated. The dose is ozs. to the bag. A 
new variety of bean known as Hlaek Wonder has become 
popular in the last few years. It is very resistant to halo 
blight and is an excellent yielder. It has been tested at the 
Plant Pathology laboratory w'ith good results. 

Monkey nut seed is often infected by fungi and after the 
heavy rains of last season the amount of infection is this year 
higher than usual. Germination has been (jonsiderably 
improved by seed disinfection with mercury dusts in trials 
made in Salisbury, and it is recommended that all farmers 
who intend to plant nuts this season shoul dtake this pre- 
cautionary measure. The dose is the same as for maize. 

Market gardeners who lose many of their peas from wilt 
and foot rot during the rains will find that seed treatment 
is effective in reducing their losses. In New Zealand it has 
recently been shown that pea seed germination can be 
increased by about 14 per cent, by the Uvse of mercury dusts. 
The dose is the same as for maize and beans. 

Finally, it is now known that nearly all plants benefit 
from seed treatment by modern fungicddal dusts. Cotton, 
cabbages, cauliflowers, carrots and onions are a few that have 
been tested scientifically, whilst reports from farmers inditjate 
that most vegetables and flowers respond to treatment. The 
method with small packets of seeds is to put in pinch of dust 
in the packet, shake well for a minute or two and remove 
surplus dust by winnowing. Treatment can (conveniently be 
done just prior to sowing and the cost is negligible. 

DonH forget that tobacco seed-beds need spraying right 
up to the time the plants are pulled. Spraying in the field at 
three, four and five weeks after transplanting is now the latest 
fashion. 
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Some “Seedy” Maxims 

1. Like tends to beget like; sow good seed. 

2. Any old seed is dear at any price. 

3. Good seed is cheap at a good price if obtained from 
a reputable grower. 

4. REMEMBER, a supplier’s reputation dies with his 
seed if its poor and diseased. 

5. CITEAR and poor seed produces poor stands and low 
yields. 

6. Poor seed means wasted land and wasted labour. 

7. Poor seed makes the poor farmer poorer. 

8. Sow GOOD seed in GOOD soil and reap GOOD 
CROPS. 

9. Seed treatment makes GOOD seed produce better 
crops. 




Cleanliness Aids Insect Control, 
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Nineteenth Annual Report 

DIVISION OF FOTtESTHY FOR THE YEAR 1938. 


INTRODUCTION AND SUMMARY. 

By E. J. Kelly Edwakds, M.A., Dip. For. (Oxon.), 
Conservator of Forests. 


The year 1938 will probably be notable as marking the 
beginning of a new era in the recognition of the value of the 
Colony’s indigenous forests. 

In the first place a Conunissiou was appointed to enquire 
into and report upon the extent to which the natural 
resources of the Colony are deteriorating or being wasted 
through various causes and the methods by which such 
deterioration and waste may be prevented and the natural 
resources preserved. The findings and reiominendations of 
the Commission, which is still carrying out its investigations, 
are awaited with the keenest interest. 

Secondly, the vigorous campaign launched by Govern- 
ment against uncontrolled veld fires received enthusiastic 
response from all sections of the communitv. Apart from 
the benefits in the matter of water and soil conservation which 
will accrue from an active continuation of this policy the gain 
in timber and other forest produce will be incalculable. 

Thirdly, the decision of Government, (ommunicated to 
timber concessionaires, to uphold the method of sale of timber 
in the round instead of on the sawm product and to limit the 
annual or periodic* cut in such a way as to ensure both a 
sustained yield and the continuance of the timber industry 
will have far-reaching effects, firstly on the valuable Ilnigusu 
{Baihidea plurijtiga) forests of Matabeleland and secondly on 
the future yields from other State forests and plantations. 

Kalahari Sand Foresta,— Instilled with further keenness 
as a result of this decision, the Forest Service w^as able to 



m 


THE RHODESIA AGBICULTUEAI. JOTJBKAL. 


push, rapidly ahead with the all-importaht enumeration 
surveys of both exploited and unexploited areas of umgusu 
forest, and it is gratifying to record that almost 500,000 acres 
were covered by the various field parties. 

By the middle of the present year it is hoped that the 
whole of the acessible umgusu forests on Crown land will 
have been covered by these stock-taking surveys and that 
by the end of the year the 3ata will have been co-ordinated 
in the framing of a plan to manage these forests on the 
principle of a sustained yield* 

At this stage it is already clear that a curtailment of the 
past rate of cutting will be necessary, but with the co-opera- 
tion of the timber industry it is hoped that the permissible 
yield will not be below the requirements of an economic saw- 
mill unit. 

Fire protection operations are essential to the survival 
of these forests, and the Division was again successful in 
protecting 690,000 acres and in having the good record of 
only 5,000 a<*.re8, or 0.84%, of the protected area accidentally 
burnt. In accomplishing this, control-burning was used on 
an extensive scale, 

Stapieford Forest Beserve.— The fire protection scheme at 
this Station, on which coniferous plantations predominate, 
was reviewed and it was considered advisable to supplement 
the existing layout by providing more roads and paths and 
fireguards of cleared and live belts at the sacrifice of a portion 
of the year’s planting programme. 

The incidence of the rains of the 1937/38 season was 
generally unfavourable for planting with the result that 
fairly heavy blanking operations were necessary. However, 
with very good rains at the end of the year much leeway was 
made up both in blanking and extension and in consequence 
the very creditable total of acres planted was achieved. 

The area of plantations is now 5^046 acres, of which 
4,857 acres are made up of conifers^ 

Many of the plantations toe now in urgent need of thin- 
king and pruning and a comprehensive programme is con- 
templated during 1939* 
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Mtao Poreat Eeserve.~-Tte 1937/88 plaating season was 
even more unfavourable at Mtao, and extensive blankings and 
re-[)lan tings had to be undertaken during the present season. 

The area afforested during the year amounted to 162 
acres, of which 59 acres were of conifers. 

A general stock-taking was made in the form of 
re-surveys and enumeration surveys, and as a result the total 
planted area now stands at 2,195 acres, of which 1,009 acres 
are conifers. 

Sales of timber, which totalled over 13,000 cubic feet, 
showed a decrease of 7,000 cubic feet compared with the 
previous year, due probably to less building activity in 
Bulawayo. 

Salisbury Forest Kursery.— The Nursery had a very success- 
ful year and sales constituted a record. The total revenue 
amounted to £2,908, of which £2,004 represented (-ash sales 
and £904 Free Issues to Government Departments and others. 

Over 378,000 plants were disposed of by the Nursery. The 
number could have been increased but for the shortage of 
transplant tins, which was severely felt and which it was 
necessary to overcome in part by the expensive purchase of 
tin plates. 

One thousand nine hundred and fifty persons visited the 
Nursery during the year. 

Foroitry in HaUve Eeservea,— One Forest Officer w^as again 
seconded to the Native Department, to supervise exploitation 
of timber and tree planting in native reserves. Preliminary 
reconnaissances w^re carried out in four reserves and eleven 
others w^ere visited. 

An important step was initiated by the definite reserva- 
tion of forest areas in one reserve. The purpose of these 
forest areas, which will be extended to other reserves, is the 
preservation of vegetation in catchment areas and along 
certain stream banks for the conservation of soil and water* 
Certain areas will also be set aside for the controlled supply 
of fomt produce to the native inhabitants. 
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Arrangements are now being made for the training of 
native foresters who will be posted to the reserves for the 
general supervision of forest areas and the carrying out of 
tree planting and protection. 

Suropean Unemployment Belie! in roreetry,— At Mtao the 
Chaka Forest Nurseries continued to employ elderly or 
partially disabled Europeans under the supervision of a 
Forester and a Welfare Officer. An average of 46 men were 
thus employed, and during the year they were responsible 
for the raising of over 450,000 transplants. 

At Stapleford the European Labour Afforestation Camp 
functioned smoothly. The average number of men provided 
with employment increased to 16 as compared with 12 the 
previous year. The value of work performed in such opera- 
tions as road construction, thinning and pruning, was assessed 
at the cost of native wages, i.e,, eightpence per working day. 
This cost formed a charge against forestry, while the balance 
of the wages was met by the BepaHment of Internal Affairs. 
The average wage received was 4s. 3d. per day. 

Game Beeervee and national Parka. 

The Wankie Game Reserve continued to increase in 
popularity and there were 262 visitors, of whom 113 made 
use of the rest (rumps. The average amount of game seen 
during any one month varied between 1 and 2 head per mile. 

Thirty miles of new road were roughly constructed, while 
the existing 177 miles of road were improved and kept in 
repair. Four new rest huts were constructed. 

Considerable improvement in the potential water supplies 
was effected by the Irrigation Division, which completed the 
construction of three dams during the year. 

The 1937/38 rainy season was extremely poor and only 
two natural ‘‘pans^’ retained water throughout the year. All 
*^pan’’ supplies which were augmented by windmills and 
boreholes held out during the dry season, and this reacted 
favourably on the game population in the northern portion 
of the reserve. In the southern, less fortunate part, mortality, 
particularly among wildebeest, was very severe. 

The Victona Falls Reserve continued to be administered 
by this Division on behalf of the Monuments and Iftelics 
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Commission- Tourists are visiting the Falls in increasing 
numbers, and it is estimated that visitors totalled 9,500 
during the year. 

Considerable improvements are now being effected, 
notably in the building of a Native Village to house local 
employees and immigrant labour. 

A new all-weather camping ground was prepared and 
the question of providing cheap accommodation to visitors is 
under consideration. 

Rhoden Inifanga Estate . — The j)opularity of the Estate 
as a tourist and mountain holiday resort is growing steadily, 
and it is noteworthy that large areas of land in the vicinity 
changed hands both in the form of small plots for holiday 
purposes and larger tracts for sheep farming and cattle 
ranching. 

The hotel was renovated and was well patronised and a 
fourth rest camp was almost completed. Ten miles of new 
road were opened to places of intercvst and small plots of 
trees planted to improve the amenities. 

Mr. C. Sutton, Inland Fisheries Officer for Natal, 
furnished a valuable report on the existing and potential 
trout waters of the Estate as w’ell as of other parts of the 
Eastern Border. Mr. Sutton confirmed the intention of the 
Governnient to stock the Pungwe Eiver system with Browui 
Trout and advised that in general the brown would be more 
suitable than rainbow for most Eastern District waters. 

Rainbow trout fishing opened on the 1st October and 
results have proved satisfactory, the average w^eight taken 
being approximately 1| lbs. for the present season. 

An important feature of the year's w’^ork was the comple- 
tion of a census of all native tenants on the Estate, which is 
over 100,000 acres in extent. Full information w^as obtained 
as to the distribution of the kraals, the numbers of all live- 
stock, the extent of arable areas and the methods of cultiva- 
tion. A comprehensive plan is now in preparation to control 
the incidence of grazing and the methods of cultivation to 
obviate wastage of the natural assets of the Estate. 

Particular mention is made of the excellent response of 
all members of the staff during a year of unusual shortage 
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Occasioned by resignations, illness, secondments and long 
leave. 


I. CONSTITUTION OF STATE FORESTS. 

1 . Foreat Xeaerves,— No additions or excisions were made 
during the year and the total area remained at 900,374.05 
acres as follows : — 

Name of Forest Area 

Reserve. Aci'es. Brief Description. 


Reserved Forests* 
Stapleford Forest 
Beeerve 


Situated In the mountain grass- 
on areas of the Eastern Border. 
oU,ooo.-^U Average rainfall 69 inches per 
annum* mainly in summer with 
mists in winter. Soil deep, mainly 
of granite origin. About one- 
fourth of the area between alti- 
tudes of 5,000 to 6,000 feet is well 
suited to the growing of such 
conifers as Pinus patula, P. can- 
haea, P. taeda, P. palustris, P. 
longifolia, P. radiata, Cryptome- 
ria japonica and others. 


Mtao Forest 
Reserve ... 


Gwaai Forest 

Reserve 

Ngamo Forest 
Reserve 


Situated in the Midlands near 
>400 Q'r Umvuma. Topography very flat. 
lD,4:yo.o7 Altitude about 4,850 ft. Average 
rainfall 27i inches in summer. 
Soil very deep Kalahari Sand 
carrying thick Brachystegia- 
Isdberlinea woodland. Great 
depth of soil compensates for 
comparatively low and irregular 
rainfall. Suited to the growing 
of many species of Eucalyptus, 
chiefly E, punctata, E, rostrata, 
E, tereticornis, E, saligna and P. 
maideni and such conifers as 
CaUitris calcarata, C, glauca, 
Pinus longifolia and others. 


299,600,00 

291,000.00 


These areas are almoat contiguous 
and are situated on the railway 
Um betweoi Bulawayo and 
Wankte. Flat county with 
average altitude cd about 9,350 ft. 
Rainfall 30415 Inches per aniftim. 
Soil mainly very deep KidajMuri 
Sand, oartyliyc the Umgusu— 
BolMoes pmrmga woodland ^pe 
with wtdeh te associated CopiA- 
fen ootoospenao, FterocotiMM 
angalmeie, MidnodmArim ra»- 
ioneiiS and ottten. 


Thff - sDeas ‘are maniWwi for tiia 
pNhidOtoii of ladifenoua tbnhor 
APid Eso’' Isreei imw 
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Name of Forest 
Reserve. 

Salisbury Forest 
N urs<^ry 


Total Reserved 
Forests 


Area 

Acres. Brief Descriptioi^ 

Situated on the outskirts ot 
11*1 Salisbury. Altitude 4,900 ft. Rain- 
11^.48 lall 32 inches. The nursery is 
used for the trial of new species 
of trees and ornamental shrubs 
and for the production of trees 
and shrubs for sale to the general 
public. 


686,974.05 acres. 


Unreserved Forests. 
Beiubesi Foresfs 

Inseze Forests 

Fuller Forests 


These areas contain the Umgusu 
lOQ o^in n/i woodland type and subject to 
lUOjJDU.UU favourable results from recent 
86 240 00 enumeration surveys will be 
QQ OftA AA brought under forest manage- 
oo,4UU.UU ment in conjunction with the 
Gwaai and Ngamo Forest Reserves 


Total Unreserved 

Forests 268,400.00 acres. 

Grand Total Forest 

Reserves 900,374.05 acTes. 

2. Game Beaervea and Hational Parka.— The areas under 
the administration of the Division are: — 

Wankie Game Reserve 3,290,880 acres, 

Kazuuia Fan Game Reserve 48,640 acres. 

Victoria Falls Game Reserve 134,400 acres, 

(includes Victoria Falls Reserve 
22,350 acres.) 

Matopo National Park 224, (K)0 acres- 

Total 3,697,920 acres. 


The Rhodes Iiiyanga Estate, 101,040 acres in extent, is 
held in trust by the Government and administered by the 
Forestry Division. 

3. Bemarcation and Penciag.— The placing of beacons on 
the south-eastern boundary of the Gwaai Forest Reserve was 
completed by a land surveyor, and a survey was made of that 
portion of the Gwaai River which forms the eastern boundary 
of the Ngamo Forest Reserve. 

At Mtao the remaining portion of the Reserve boundary 
common to the farm Van Zyl was fenced for a distance of 
If miles in conjunction with the owner of the farm. 

{To be continued.) 
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Feeds for Poultry and 
How to Use Them. 


By G. H. CooPKK, AHsistant Poultry Officer. 


During recent years considerable work has been done and 
knowledge gained in the use of many feeds for poultry. Most 
of this work concerns the rearing of chickens and feeding for 
egg production. Other classes of poultry have had less atten- 
tion paid to them and also much work in connection with 
digestibility trials wdth poultry remains to be done. How- 
ever, it is felt that a comprehensive list of foodstuffs and the 
latest knowledge applied to their use for poultry feeding will 
be of great use to farmers in Southern Khodesia. Special 
attention has been given to the use of Ilhodesian experience 
and analyses of feeds where available. 

THE FEED STUFFS. 

Barley , — This grain is not used to any extent in Southern 
Rhodesia. Where it is available it may be used, but is not 
so palatable as maize or wheat. Good heavy grain may be 
used as a substitute for maize, especially in fattening rations. 
It may be fed as a scratch grain or in the form of ground 
barley in the mash, where it may be useful to add variety. 

Beam . — Various types of beans are occasionally fed to 
poultry usually as cracked beans as a grain or in the mash as 
bean meal. As beans in general are not considered very 
palatable to poultry they should probably be fed as beau 
meal in the mash and not form more than 10% of the ration. 
Velvet 1:>eans have been shown to be unsuitable for poultry 
feeding. If cull beans are available they may be utilised by 
cooking, which will improve the palatability. The cooked 
beans should be mixed with a little mash and fed as a wet 
mash. 

- Buckwheat , — At present this feed is not extensively 

^grCwn and it is not eaten readily by fowls. As buckwheat 
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middlings it may be fed in the mash, but the hulls must be 
sifted out. When fed to poultry it produces a white flesh 
and light coloured yolks. 

(Jotton Seed Meal. — Has been used for poultry feeding 
with somewhat contradictory results. It is generally accepted 
as being not a very desirable feed for poultry. It is high in 
protein and should be fed where used as a protein supplement 
to the (^ereal grains. If fed in large amounts it may prove 
injurious. Not more than 10% of the mash should be fed in 
the ration. 

Cowpeas. — This legume contains a large amount of 
protein with the essential amino-acids which are lacking in 
the grains; this is true of most of the leguminous seeds. Cow- 
peas may be somewhat unpalatable to poultry, but if the birds 
are accustomed to them whilst young they may be fed to 
advantage either as a grain or u mash ingredient when 
ground. They should be used as an additional protein supple- 
ment to the cereals. They are usually too expensive for 
feeding. 

Gluten Feed. — Consists of the gluten and bran of maiise. 
It is high in protein but a similar quality to the proteins of 
the grains and therefore unsuitable for use in mashes as a 
protein supplement to the cereals. 

Hominjj Feed. — Consists of the bran or hull, germ and 
some of the starch. Its composition is similar to maize but 
is higher in minerals and fat. It is an excellent feed for 
poultry, but is rarely on the market in this country. 

Kaffir Corn and Kaffir Corn Meal, — May be considered 
only fairly palatable and nearly the equal to maize in feeding 
value. It has a ( omposition between wheat and maize. It 
may be used whenever available. 

Maize. — The most valuable feed for poultry owing to its 
high digestibility and palatability. It is produced on nearly 
every farm and is always available. It cannot be fed, how- 
ever, without supplements of proteins from other sources. 
Yellow maize is preferable, as it alone carries Vitamins A 
and E and is more palatable than white maize. Also it gives 
a deep yellow colour to the yolk of eggs, and in yellow skinned 
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breeds to the skin pigments. Flint maize has usually a 
smaller grain and need not be cracked for poultry feeding, 
but may be soaked for 24 hours with advantage. It is also 
somewhat higher in protein than dent maize. The best maize 
to feed as grain, therefore, is a fairly small yellow flint which 
is fed whole, preferably after soaking. Cracked maize refers 
to the grain cracked or broken for grain feeding. There is a 
certain amount of loss and extra cost in grinding which does 
not improve the digestibility of the whole grain, therefore it 
should be avoided unless the grain used is too largo, when 
kibbling is necessary. 

Maiz^ meah — Serves the same purpose in the mash as 
the whole grain does in the scratch feed. It should be ground 
fairly line or otherwise the birds will tend to take it from the 
mash mixture owing to its palatability. Yellow maize is 
'^again preferred. Maize must be fed with discretion and not 
heavily lo old birds, especially the heavy breeds or to birds 
which are not producing heavily. Birds Just through the 
moult should not be heavily fed on maize before laying. 
When there is a tendency to thin shelled eggs or ceases of 
prolapsus, it should be fed very lightly. It has a tendency 
to produce an accumulation of yellow fat internally, but when 
fed in conjunction with other feeds is the best of all (cereals 
for egg production. 

Maize and Cob Meal . — Usually known as corn and cob 
meal, it is made by grinding the grain and cob together. If 
the grain is shelled the mixtnre to be used is four parts of 
maize meal to one part of cob meal. . The cob has little nutri- 
tive value, but may he added for bulk in some mashes. Too 
much cannot be fed. 

Maize Germ Meal . — Usually available and may be used 
for a portion of the maize meal in rations where it is neces- 
sary to bring up the protein content slightly without increas- 
ing the animal feed. It is slightly higher than maize meal 
in protein. 

Millet Pearl . — Known in Bhod^sia as ^^N^youti^* or 
^^Mtmga,'’ it is used very extensiTely as a chicken feed and 
lor laying ^ns. This variety of millet has not so hard a 
ahell as many others and is more desirable. It is supposed to 
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have a beneficial action upon the kidneys. It is very palatable 
and so should not be fed in too great quantities, especially 
to chickens, as it is likely to cause crop trouble. It has a 
large germ and probably carries enough Vitamin A to support 
nearly normal growth, which is important when white maize 
is fed and green feed is lacking. 

It is similar to wheat in composition. Ground into a 
meal it may with advantage form part of the mash feed. As 
a grain it is very useful to induce exercise, as it is small and 
eagerly sought. For pouliiy feeding it is (onsidered as 
valuable as yellow maize. It carries more protein than maize. 

Milo . — May be considered similar to Kaffir corn but not 
of quite as high feeding value or palatability. 

Oats . — The value of oats depends upon its weight. A 
light oat, which is mostly hull, is not suitable, and unfor- 
tunately most oats grown in this country are considered light. 
Heavy clean oats or oatmeal is greatly relished by chickens 
and is a very desirable feed. A small portion of oatmeal or 
Sussex ground oats is frequently fed to small chickens, but 
is usually too expensive to feed otherwise. 

Pea . — Field peas are usually too high in prit e to be used 
as a poultry feed, but pea meal is an excellent feed for all 
classes of stock, being high in protein and of the correct kind 
to balance the cereal grains. 

Peanut Meal (with shells, not extracted). — This feed 
consists of the ground kernels and shells and may be success- 
fully used as a mash ingredient for all classes of poultry. It 
is fairly high in protein, and very high in fat, which is its 
chief disadvantage. It may comprise up to 20% of the mash 
for laying hens without causing trouble; however, the mash 
should contain other feeds low in fibre and oil. It is not so 
good a feed as the extracted peanut meal, but where peanuts 
are grown on the farm it may be used with greater economy 
perhaps. 

Peanut Meal (with kernels only). — The ground kernels 
form a similar feed to that, including the shells, but contain 
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more protein and more fat with less fibre. This feed may be 
used in small quantities in the mash, but should be used 
with care. 

Peanut Meal Extract (oil extracted meal from unshelled 
nuts). — This feed has been shown to be an exceedingly 
valuable protein supplement feed for the cereal grains, being 
high in protein, carrying the desirable amino-acids. It may 
be used for all classes of stock and may replace entirely or 
in part the usual protein rich feeds of animal origin, though 
it is considered best to use some animal protein feed in con- 
junction with it. It largely depends upon the current prices 
what amount of animal feed will be used. When used as 
the sole protein rich supplement in a ration the necessary 
minerals must be added by the use of bone meal. 

Pollard . — The by-product of wheat in the production of 
flour. It is similar to middlings, shorts, thirds, etc., and 
normally contains fine bran and some flour. It is one of the 
most widely used feeds in all mashes and is an excellent feed, 
especially when combined with wheaten bran. Too much in 
the mash should be avoided as it is high in gluten and may 
form a sticky mass in the mouth and interfere with heavy 
mash consumption. It must be balanced with proteins from 
animal or suitable vegetable sources. It should form a large 
part of the cereals in all mashes. 

Rice . — Is not used to any extent, but may be used as a 
fattening feed, being high in carbohydrates. It may be used 
in the grain portion of the ration. Rice by-products may be 
used to a limited extent only, because of a high fat content. 

Soya Bean Meal (oil not extracted). — The soya bean 
ground into a meal. This feed is high in protein and fairly 
high in fat and may be used in a mash in a similar capacity 
as peanut meal (not extracted), but is preferred to the latter 
because of its higher protein value and lower oil content. It 
should become increasingly popular when this excellent 
legume is grown more extensively. It promises to be one of 
the most useful feeds rich in the proteins necessary to balance 
the cereal grains which will be available to the farmer without 
undergoing any manufacturing process. It may be recom- 
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mended as a protein supplement to the cereal grains and may 
substitute most of the purchased animals protein feeds if 
necessary. When ground, the seed should be mixed with a 
certain proportion of maize owing to its oil content which 
makes grinding otherwise difficult. 

Soya Bean Oil Meal (fat extracted). — Owing to the fact 
that other products such as peanut and cocoanuts have a 
higher oil content than soya beans they are not used exten- 
sively to-day for oil production. Where they are, however, 
the resulting cuke with the oil extracted is an excellent feed 
for all poultry and is better than the soya bean meal without 
the oil extracted. It is very high in protein and possesses all 
the attributes of the best protein rich supplements for the 
(*ereal grains. Where procurable at reasonable pri(*es it may 
be used with advantage as a protein feed, with the addition 
of the necessary minerals. 

Suiiflotrer Seed . — This seed is extensively used in the 
grain for adult birds and may form 10% of tlie grain ration 
at all times and more especially during moulting periods. 
This seed high in oil and must be used with discretion if 
peanut meal or soya bean meal are inrduded in the mash, as 
too high a percentage of oil in the ration may cause digestive 
disturbances. The small black variety is most commonly used. 
It <‘arrie8 a reasonable amount of protein and is high in fibre. 

Sunflower Head Meal (without seeds). — This feed con- 
sists of the ground up sunflower head after the seeds have 
been thrashed out. It is becoming popular in certain areas 
where wheaten bran is expensive. It is used as a bulky feed 
and may replace up to 20% of the wheaten bran in a mash. 
It has been used experimentally to supply the entire bulk in 
a ration and with apparent success. It is high in fibre. 

Sunflower Head, Meal (with seeds). — This feed is similar 
to the last named, except the seeds are not thrashed out before 
grinding. It is even higher in fibre but also higher in protein 
and oil. When these feeds are used no other fibrous feeds 
should be included and too mutffi of these feeds should not 
be fed. A better grade of meal is produced if ground finely 
in a hammer mill. 



852 


THK RHODESIA AORICUETURAL JOURRAt. 


Wheat . — The price of wheat usually makes it too expen- 
sive to use 88 a poultry feed here, but it is one of the best 
grain feeds for all classes of stock, being very palatable. It 
may always be included in the grain ration. 

Wheat Bran . — A by-product of flour manufacture con- 
sisting of the outer layer of the wheat kernel. It is probably 
the most popular mash ingredient for adding bulk to the 
ration. It is excellent for mixing with cereal meals, though 
its protein is deficient and does not help to balance that of 
the other cereals. It is high in ash, has a cooling effect upon 
the digestive tract and is slightly laxative. It seems it is 
fed more for its physiological effect than for its feed value. 

Wheat Feed . — When wheat is ground into a meal it forms 
an excellent ingredient for the mash and may partly replace 
both the bran and pollard in the mash if used, otherwise it 
may be used as a feed in any mash according to its value as 
shown in the table of feeds. 

Wheat Screening . — This feed, (consisting of shrunken and 
cracked wheat, may often be purchased at low prices, and if 
it is free from contamination with weed seeds and dirt is an 
excellent grain feed for all poultry. Actually shrunken wheat 
has been shown to be higher in protein than the full plump 
wheat. Wheat screenings may be ground into wheat feed if 
desired. 

FEEDS OF ANIMAL ORIUIN. 

These feeds are used chiefly as sources of proteins to 
balance the carbonaceous feeds, as birds are omnivorous at 
least one feed of animal origin in the ration is usually 
recommended, but more than 6% of animal protein feed in 
the total ration is wasteful and injurious. 

Blood. Meal . — A by-product of the slaughter house, it is 
always available and is probably the cheapest form of protein, 
0 # wH ch it has a very high percentage. However, all authori- 
ties are agreed that it is ttnsoitable' for poultry and is not 
recommended for this reastm. A small propmrtion 
of tihe iwmtein feed may consist of bioOd meal if desired, but 
more thmi 5% of this mash is not advisable. 




FEEDS FOR POULTRY AND HOW TO USE THEM. 


85;.5 


Blood {(iritd). — This product is high in protein but lower 
than commercial blood meal in this respect. The same remarks 
as to unpalatability apply, however, but with perhaps less 
emphasis. 

Blood (fresh). — Where this is available it may be used 
with advantage, and it may often be obtained for the taking 
away. Fresh blood is palatable and high in protein. It 
should be fed by mixing with equal parts of wheaten bran 
and maize meal to form a wet mash. Do not feed it as a 
liquid to birds as it will make a nasty mess and often leads 
to feather picking or toe picking and cannibalism. 

Bone Meal . — This product is fed more for its phosphate 
of lime content than for its protein content, though it has 
an appreciable amount of the latter. It is therefore more of 
a mineral supplement, and as such should be used in all 
mashes for all classes of stock. About 2% iR the mash is 
sufficient. 

Bone (fresh cut). — Fresh bones may often be obtained 
for next to nothing, and when cut in a green bone cutter 
form a palatable and highly nutrithms feed, ric h in mineral 
matter and protein. It should be fed fresh and not more 
than 1 oz. per fowl every other day given, otherwise digestive 
trouble may follow from too heavy feeding. If properly dried 
in the sun it may be kept satisfactorily. It should not be fed 
if at all tainted. It fits best into general feeding practice if 
used as a tit-bit occasionally to the birds, especially when it 
is necessary to enc‘ourage egg production. 

Buttermilk . — This is a very excellent feed for all poultry, 
and more especially small c^hickens. Unless fed ad lib. without 
water not sufficient can he digested to balance the cereal 
grains, and therefore half the rec|uired amount of other animal 
protein feed is used in the mash. It is similar to separated 
milk in feeding value. Dried and semi-solid buttermilk are 
not available as yet, but are considered one of the very best 
protein supplements in other countries. Be sure that butter- 
milk has not an excess of common salt in it before feeding. 

Ctayfuh Mml.—k feed made from grinding the shells of 
ctayfiah is fairly high in protein and exceptionally so in 
desirable mineral substances. It may be safely used as a 
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protein supplement to the cereals where procurable at a 
reasonable price. It should be purchased on the value of its 
protein content. 

Fish Meal . — A concentrated protein rich feed of high 
quality; is excellent for balancing the carbonaceous feeds. 
It is usually higher in protein than meat meal and also higher 
in price. It has no advantage over good meat meal. Jt is 
often not procurable and then difficulties arise. 

Locust Meal . — Dried locusts ground to a meal form a 
very desirable protein rich feed for poultry. Wherever avail- 
able it should be used in the place of other purchased protein 
feeds such as meat meal. Experiments have shown that there 
is no danger in utilising locusts as feed which have been 
killed by spraying with Government formula arsenic sprays. 

Meat Meal (high grade). — Pure meat meal of high grade 
containing no bone, hoof, hair or other contamination is one 
oi the best by-products of slaughter houses for use in poultry 
rations as a protein rich feed. It is high in protein cuntain- 
lug the amino-acids deficient in the grains. 

Meat Meal (average 50% protein). — This product is most 
commonly used and is the usual feed supplied when “meat 
meaP' is purchased. It is similar to high grade meat meal 
but contains mbre undigestible materials and less protein. 

Meat and Bone Meal . — Meat meal with a varying 
amount of bone meal is a good feed for poultry, carrying less 
protein than meat meal. Meat meals generally should be 
purchased on the guaranteed protein content. A good sample 
should be free from hair and gelatinous substances and have 
an odour of cooked meat. Good samples are produced locally, 
and this feed should form the animal protein rich feed in 
this country as a general rule. 

Meat (fresh). — Like fresh blood, meat may be used by 
mincing and mixing with mash to form a wet mash. Under 
no circumstances should putrid meat be used. It is best fed 
like green bone as a tit-bit, on the average size poultry farm. 

Meat (dried). — When fresh meat is minced and 
thoroughly dried in the sun it may be used in the mash in 
the place of meat meal and is equally as good. It may be 
dried in small pieces the sise of a wheat grain and fed as a 
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scratch feed when extra protein is considered ne(‘.es8ary. In 
this way meat may be preserved on the farm and made use of 
when needed. When cattle are dying from drought, they 
may be uHlised in this manner. Meat from antelope, donkeys, 
horses, etc ., is equally good, but must be fresh and free from 
taint. 

Milk (separated). — Whole milk is seldom fed to poultry 
and, indeed, it is unnecessary, as separated milk is actually 
better, (*ontaining the same protein and less fat. Separated 
milk may perhaps be (considered the very best [)rotein supple- 
ment to the cereal grains. Where it is used no other minerals 
are required except lime. Skim milk may be fed to all classes 
of poultry and is especially valuable for young growing stock. 
To baby chicks it should be fed sour, otherwise they may be 
upset, or even die, from indigestiem due to the tact that 
at first the chicks lack a lactose digesting^ cuizyme which 
develops later. It should always be fed in the same (condition, 
and be(‘ause of this fact and also that it is difficult to keep 
sweet* in summer, it is the best policy to feed it sour at all 
times. The sour skim milk should be thoroughly stirred 
before being fed as a drink or used to mix a wet mash. If 
desired the curds may be drained and fed in the form of 
cottage cheese mixed with mash. It has been shown that 
sour skim milk fed ad lih, without water to drink, together 
with cracked maize, forms a balanced ration for both growing 
chicks and laying stock. Skim milk and butter milk may be 
mixed for feeding and are of equal value. They both contain 
Vitamins A and (I. 

Whey , — Milk whey is low^ in protein because of the loss 
of casein in the making of cheese. It is therefore not a sub- 
stitute for other animal proteins, but it contains the lactal- 
bumin protein present in milk which is so valuable for 
growth. It also contains minerals and vitamins. Whey 
should always be used for poultry feeding where available, 
though the animal protein in the mash should not be reduced 
more than 2 or 3%. 

DRY GREEN MEALS. 

The dry green meals are fed as a source of Vitamin ‘‘A’’ 
and are of great importance in this country, where at times 
succulent green feeds are unobtainable. 
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Lncerihe Meal , — The be^t samples are made from the 
leaves only for young lucerne stems, but the usual meal pur- 
chased is made by milling hay from the crop. The value of 
this feed may vary considerably according to its quality. The 
essentials in a good quality meal may be summarised as (1) 
That the meal is a good bright green t‘olour; (2) that it con- 
tains a minimum oi stems; (3) that it has not been adulterated 
with a poor grade of hay. Lucerne meal is high in fibre and 
cannot be fed in too large a quantity. It contains some lime 
and protein, but is chiefly fed for its Vitamin content, of 
which it contains all those of importance. Other legume hay 
meals of good green quality may be used similarly to lucerne 
meal. Seven to 10% green leaf meal in the mash is suflicdent. 

Sunflower Leaf Meal , — The leaves of the sunflower plant 
if stripped at intervals, dried and ground into a meal, may 
be used in the mash in the same way and for the same purpose 
as lucerne meal. It is likely that the sunflower leaf meal is 
equally as good as feed from the Vitamin (‘ontent point of 
view of lucerne meal. The meal should be green and must 
be dried carefully out of the sun and dew to preserve the 
Vitamins. It contains less fibre than lucerne meal if the 
thick ribs of the leaves are not used. The quality of sunflower 
leaf meal is gauged by its green colour and freedom from 
thick leaf ribs and stems. It is used largely in Rhodesia in 
the place of lucerne meal, as the sunflower can be grown any- 
where and provides other useful feeds as mentioned elsewhere. 

8tJCCTTLENT GREEN FEEDS, ROOTS, ETC. 

Succulent green feed plays a most important part in 
poultry feeding. Its value lies not in its feed value as 
ei^pressed in proteins or carbohydrates but in its vitamin 
content and its other health promoting properties on the 
digestive system, such as distension of the intestines and 
variety, thus enabling the bird to make greater use of other 
feeds. Not least of its value lies in its promotion of good 
healthy thus affecting a great saving from disease and loss 
of products. It has a cooling effect on the system which is 
very beneficial in a hot climate, and it assists very materially 
in the more economic production of both eggs and table birds. 
Itost types of succulent green feed should be finely chopped 
and lad fresh to the birds in troughs or ivire baskets. 
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Cabbaye , — The leaves of cabbages or small unmarketable 
heads make an ideal succulent green feed for poultry and one 
that is greatly relished. The green leaves contain more 
Vitamin A than the white portion. 

Cactua, Spineless , — In times of drought or in districts 
where it is difficult to grow other greens, sjuneless cactus 
may come in very useful indeed. As a standby some should 
be grown on eveiy farm. The leaves are cut into strips with 
a knife and the birds, when accustomed to it, will eat all 
the succulent feed from the centre. It most likely carries 
Vitamin A. 

Carrots , — The best variety to grow is the yelhnv carrot, 
which has been shown to iTirry Vitamin A, where as other 
varieties do not. These carrots are the best root crop available 
to substitute for fresh greens. They are very beneficial for 
turkeys. Yellow’ carrots should be chopped into small chunks 
for feeding. 

Grass , — Green grass is the natural feed for poultry, and 
when young and succulent is very beneficial. Free range on 
green grass is ideal. Green grass contains all the vitamins 
of importance. 

Leftvee , — For chickens this succulent green feed is ex<*el- 
lent, as it is soft and easily digested. All classes of stock 
greatly relish it. It contains the essential Vitamin A and 
may safely be used wherever available. 

Lucerne . — Like green grass lucerne contains all the 
known vitamins and is one of the most widely used green 
feeds. It also contains some protein and lime which is 
essential for all poultry. It is greatly relished and can hardly 
be bettered as a succulent feed for all classes of stock. 

Mangels . — Where available mangels may form a useful 
substitute for greens. They are low in Vitamin ‘"A/^ how- 
. ever, so this should be sujf^lied by yellow maize or other 
feed. Mangels may be stored and when fed should simply 
be cut in half lengthways and the birds allowed to pick out 
the succulent feed. 
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Melon ^ Cattle (Majorda), — This feed is grown on prac- 
titjally every farm, and in conjunction with spineless cactus 
may well replat^e the use of root crops as succulent feeds in 
this country. Melons being green probably contain Vitamin 
in sufficient quantity. Where no succulent green feed 
is available they may be cut into quarters and placed for the 
birds to help themselves. Keep out of the hot sun. Melons, 
when cut, soon become sour if not consumed and may cause 
digestive trouble, so they should be fed fresh daily and all 
not consumed taken away at nigbi. The seeds need not be 
taken out, they will do no harm. They can be stored for 
months, but should not be fed if bruised or decayed. 

Oats^ Green . — Where available green oats or green feed 
from other grains may be used for poultry feeding. They all 
contain vitamins. They should only be fed when young and 
succulent and not when fibrous and old. Green feeds of this 
type should be cut in a greens food ( utter. 

Oats^ Sprovts . — Where absolutely no sucf ulent green feed 
or dry leaf meal is available oats may be sprouted in an oat 
sprouter and fed to poultry as a su(u*ulent and vitamin feed. 
The sprouts should be fed when green and about 3 inches 
high. Feed one square inch of the germinated oats and 
green shoots per hen. Mungu sprouts may be used in the 
same way. 

Onions . — As a succulent preen feed onions and green 
onion tops may be fed to poultry and have a benefi(dal effect 
on the system. They are espetually valuable for brooder 
chicks on cold days or when they need a little cheering up. 
Too much must not be fed to laying stovk, otherwise they 
may taint the eggs. Self-multiplying onions are the best to 
grow. 

Potato . — ^This crop is not generally fed and is not a 
vitamin supplement of any value. Where it is desired to use 
th^m they should be boiled and mixed with mash. They are 
a lattening feed and should not be fed to any extent, except 
for that purpose. 
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Pximpkin , — Like the melon, this feed is grown exten- 
sively and may be used as a sm^culent feed. It contain 
Vitamin ‘‘A.'' The same rtunark apply to pumpkins as for 
melons. 

Rape , — Where it is grown rape and kale form excellent 
greens for poultry. Rich in Vitamins “A/' they may add 
variety to the green food rations. Containing more green 
leaf they are preferable to cabbage. 

Sunflower Leaf , — The leaves of the sunflower plant may 
be plucked, chopped and fed to poultry as greens. Being 
somewhat coarse they are better suited to adult stock. They 
will contain Vitamin ‘‘A.’' 

Swiss Chard (Spinach Beet). — This crop is an excellent 
one for poultry. It is a perennial and a heavy cropper. The 
leaves only are fed and form a soft 8uc(;ulent green feed rich 
in Vitamin It is an excellent crop for winter greens 

and is most palatable. 

Other Greens , — If birds will eat the chopped green food 
almost any greens are suitable from a Vitamin ‘‘A’’ point of 
view. To get birds used to a change in greens mix wdth a 
little wet mash for a while. At times 8U(*h greens as “M'sasa*’ 
tree leaves, cassava, mulberry, Belhambra, paw'-paw’ and 
willow leaves have been fed and are certainly better than no 
greens at all. 


[To he continued .) 


IT\S A WORKER. 
Don’t Brood or be Stung 
but 

Comb your Farm for Refuse. 
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Compost. 


By S. D. Timson, M.C., Assistant Agricnlturist. 


(Concluded,) 


SXJGGESTP]D MODIFIED TECHNIQUE FOR COMPOST- 
ING THE SUNNHEMP CROP. 

The simple technique advised is given below followed by 
a more detailed explanation. 

(1) Mow the sunnhemp at 1*S to 20 weeks from germi- 
nation. 

(2) Sweep and drag it up to narrow moveable kraals on 
either side of the field along the headlands. 

(3) Fork tlie sunnhemp into the kraals as fast as the 
cattle can keep it trampled down. 

(4) When there is a depth of well trampled sunnhemp of 
18 inches in the kraal, move the latter along the headlands 
and fill again. 

(5) After moving a kraal, spread top soil fron» the field, 
and wood ashes or lime over the heap. 

(6) Build the sunnhemp into hea^ 9 feet broad by 3 feet 
high, by forking in towards the centre line from either side. 

Time ol Mowinjr. — It is recommended that the crop should 
be left to grow two to four weeks beyond the stage when 
ploughing is usually begun, which is about 14 weeks from 
germination. It is suggested that reaping should commence 
at Id to 20 weeks from the date of germination. This will 
bring the commencement of the reaping to about the end of 
March, when the sunnhemp is germinated in the middle of 
Hovember. 




COMPOST. 


861 


The work will therefore normally be done during April, 
when no more rain usually falls, and the surface soil is dry. 
This will facilitate the work and avoid damage to the tilth 
of the soil. 

It is known that the woody tissue or lignin of the organic 
matter is the chief and most stable constituent of the humus 
formed by its rotting down, either in compost heaps or in the 
soil, and it follows that the higher the proportion of wood 
in the original material the greater will be the quantity of 
hum\i8 left after decay has ceased, and the longer will this 
humus and its effects last in the soil. 

McChlery has showui that there is a steady increase in 
the fibre or woody portion of sunnhemp from 70 days from 
planting up to 109 days, or approximately 18 weeks, and this 
probably (ontinues tor several weeks more. 

Therefore, by delaying cutting the suiiiihemp until 18 
weeks and onwards, Ihe amount of humus produced by com- 
posting it and the persistence of its ettects in the soil, will 
be materially increased. It is considered that this will prove 
to be a very important adrantaye of this system of iitilisiny 
the sunnhemp crop. 

It is not advisable, for various consideralions as shown 
above, to plough under the sunnhemp at so late a stage of 
growth, but these objections do not apply to the composting 
of the crop by the technique advised here, as wdll be seen 
later. 

Use of Movable Cattle Kraals. — Having mown the sunn- 
hemp, or as soon as a portion has been mown, easily moveable 
cattle kraals, of a width of 16 feet, and a convenient length, 
are ere<'ted on the headlands of the helds on either side. 

The sunnhemp is then gathered by hay sweeps into cocks 
of a convenient size, and these co(*ks, several at a tin)e, are 
drawn by hay drags up to the side of the kraals and dumped. 
From these dumps the sunnhemp is forked over the side of 
the kraals and spread over the floor until about 18 inches 
deep. Cattle are then placed in the kraals, and as fast as 
they can trample down the sunnhemp under foot it is daily 
forked over into the kraals. 
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When the «uniiheinp has been trampled down to a depth 
of about 18 inches, and sufficiently broken up and impreg- 
nated with urine and dung, the kraal is then moved along 
the headland and the process repeated until the whole field 
of sunnheinp has been dealt with. 

The types of implements suggested for this work are 
illustrated, and instructions for making two of them cheaply 
on the farm are given in the Appendix. 

Subsequent Treatment of Sunnhemp.— As soon as a kraal 
has been moved, the heap of sunnhemp and dung may be 
treated thereafter as compost. Soil from the adjoining field 
is spread over the heap with a little wood asheK or lime, in 
the amounts advised in Section I. ; half the required quunti 
ties being used. The heaps are then built up into the 
standard size of 9 feet broad by 3 to 3^ feet high, by forking 
in the sunnhemp from either side towards the centre line. 
Finally the remaining half of the soil and wood aslies or 
lime are spread over the surface of the heap, which is now 
left to await the next season’s rains. 

This fi»*8t turning of Ihe heap, and the first (urn after 
rain has wetted the heap the following spring, present the 
only difficulty in the process, and this cun be largely solved 
by the use of manure drag-forks. With these the tightly 
matted mass can be torn apart, when ordinary garden forks 
can then be used to finish the work. 

It is better if when making the first turn the materials 
when forked in towards the centre are also moved 6 feet 
forward at the same time. By working thus the centre portion 
of the heap is also turned, and this tends to prevent the loss 
of nitrogen by denitrification which may take place if the 
centre portion of the heap is left undisturbed in a compacted 
condition. 

Success Depends on the Orowth ol the Sunnhemp. -It is 

clear that the economy of composting the sunnhemp crop 
instead ploughing it in will be dependent to a large extent 
on the proper growth of the sunnhemp, and to ensure this on 
soil of low fertility it will Be necessary to apply fertiliser to 
the sunnhemp, and potash may be required as well as phos- 
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phaies. It must be pointed out that this would be necessary 
under such <*onditions whether the sunnheinp is ploughed in 
or comjiosied. 

In extreme eases of soil exhaustion legumes such as sunn- 
hemp, velvet beans and eowpeas may not be able to obtain 
their own supply of nitrogen from the air, although they 
re(;eive phosjihates and potash. This is due to the fa(‘t that 
the legume bacteria are unable to work in roii junction with 
legumes when the organic matter in the soil is very deficient. 

In such circumstances it may be necessary to plough in 
a grass type of croj) grown on a dressing of a somplete 
fertiliser. A suitable grass crop such as Rhodesian Sudan 
grass has a stronger root system than most legumes w’hich is 
better able to forage for food in exhausted soils, and wdth 
tlie aid of feitiliseis w ill be able to make sufficient top-growth 
w^hich, on ploughing under, will add enough organic matter 
to the soil to make it possible thereafter for the legume 
bacteria to again work in conjunction with the legume and 
supply the latter with nitrogen. 

Such a shortage of organic matter in the soil undoubtedly 
explains some of the cases reported by farmers from time to 
time of the absence of bacterial nodules on leguminous crops. 

Hastening the Process for Dressing of Winter Crops such as 
Wheat.— If some of the compost is urgently required for winter 
crops the same year, the sunnhemp can be cut and composted 
a month or six weeks earlier wdien, if three turns are given 
at intervals of ten days to a fortnight (on rainy days if 
possible) the c>ompost should be ready for applying to the 
land about two mouths later. It may be necessary, in order 
to ensure this, to increase the number of cattle in the kraal 
or the time they are kept in the kraal, so as to crush the 
sunnhemp stalks more thtiroughly, and to increase the 
nitrogen and moisture content of the compost by increased 
quantities of dung and urine. 

Howrever, since the sunnhemp itself will have a high 
content of nitrogen and c^ontain less woody tissue when cut 
at this stage of growth (12 to 14 wec^ks) the question of the 
rapidity with which it will rot will be largely dependent on 
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the rainfall during March, the extent to which the sunnhemp 
is crushed by the oxen, and the frequency of turning the 
heaps. 

It will be best, for this purpose, to leave the sunnhemp 
undisturbed after moving the kraal until a good shower has 
fallen, since the wide shallow heap will ensure much more 
rapid and thorough wetting of the heap by the rain. 

Hastening the manufacture of the compost in this way 
is, of course, wasteful, since a reduced quantity of humus 
is obtained, and this humus will not last so long in the soil. 
It is also wasteful of the dung and urine. It may be justified, 
however, where the compost is applied to irrigated crops. 

Kconomy of Land on Small Farms*— On the smaller farms 
where e<‘onoiny of land is of particular importance, the com- 
posting of the green-manure crop will be of particular value, 
since only one-sixth or one-eighth of the land need then be 
idle under green-manure instead of a third or a quarter. 

For the same reason, on small farms, at the first turn of 
the heap after moving the kraals, the inner half may be folded 
over on to the outer half. This will mean that a strip of land 
only 9 feet wide will be occupied by the compost heaps, but 
the amount of ‘hand labour will, of course, be slightly 
increased. 

Alternative System ol Composting Sunnhemp.— An alterna- 
tive system which could be employed is to keep the normal 
proportion of land under sunnhemp. In the example already 
considered two hundred out of six hundred acres would be 
composted, and the (jompost applied to another two hundred 
acres of land. In this way two-thirds of the land, or in this 
case 400 acres out of 600 acres, would receive a dressing of 
organic manure each year — every acre growing crops, in fact. 

By adopting this system the humus content of the soil 
could be more rapidly built up to the economic level, and 
a change over to the other system be made after, say, two 
or three years. 

This system might be more suitable for a farm which 
hjm been badly overworked and the soil denuded of humus. 
In such a case the sunnhemp would possibly require fertiliser 
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to ensure a good (Top. It is not considered, however, that 
this system would be so profitable for normal use as the other, 
owing to the larger proportion of unproductive land under 
sunnhemp ea(‘h year. The writer, nevertheless, reserves the 
right to change his mind on this point, sin(‘e there is a possi- 
bility that the higher humus content of the soil, which should 
be maintained by this system might, l)y giving higher yields 
per acre, more than counter-balance the disadvantage of 
having a smaller area under crops each year. 

Sunnhemp Compost or Kraal Manure for Vlei Wheat.— The 

writer has already urged the wheat farmers growing wheat 
on the sandy vleis of the (Vilony to grow sunnhemp on their 
dry lands during sunuuer for conversion into (‘ompost, or 
kraal manure. 

The simplicity, economy, and great value of this have 
been proved conclusively by several farmers. 

It has been found possible to vni sunnhemp and convert 
it into well rotted kraal manure of very high cjuality in time 
to apply to wheat the same year. 

It may interest wheat farmers to know that 14 acres of 
wheat drevssed with sunnhemp kraal manure in 1936 gave an 
average yield of 13 bags per acre. No fertiliser was applied. 

So simple, inexpensive, and effective is this system of 
manufacturing the vlei wheat -grower's chief need, namely, 
organic manure, that it is again strongly urged that wheat 
farmers, particularly on the sandy vlei lands of the Colony, 
should adopt it without delay and grow sxinnhemp on their 
dry lands for turning into compost or manure. 

The writer is at a loss to understand why this system has 
not already l)een widely adopted. The only objecdioii to it so 
far raised by farmers, of which he is aware, is that sunnhemp 
will not grow on their drj^ lands without fertiliser. If this is 
true, then farmers are strongly advised to apply a dressing 
of 130 lb. of rock phosphate and 20 lbs. of muriate of potash 
per acre to the soil before sowing the sunnhemp. The cash 
price of this f.o.r. Salisbury is 98, per acre. Only half the 
acreage of the wet land under wheat need be sown to sunn- 
hemp (on the dry lands), since one acre of sunnhemp should 
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yield at least 6 to 8 tons of manure, the effect of which should 
last for at least two years in wet vlei soil, since the soil con- 
ditions in these wet vleis lead to much slower destruction of 
humus than on dry well-drained soils, owing to the low^er 
temperatures and the water-logged conditions. 

If the sunnhemp is growm in the second year on the first 
year’s stubble this, with the residue of fertiliser, will give a 
second good crop of sunnhemp. 

Therefore the cost of the fertiliser f.o.r. Salisbury per 
acre of wheat to w^hich the sunnhemp manure is applied would 
be a quarter of 9s. per acre per annum, or 28. 3d. 

The cost of the sunnhemp seed at 33 lbs. per acre (Somer- 
Bet variety), if grown on the farm, should not exceed Is. fid. 
per acre of wheat grown. 

For this outlay of 38. 9d. per acre of wheat growm, plus 
the (lost of ctarriage on the fertiliser to the farm, should give 
an increased yield of wheat of at least fifty per cent., and 
probably 100 per cent., or more. Therefore even wdiere the 
average yield of w^heat per acre is only 2 bags, a handsome 
profit is assured. 

Use ol Conipost on Winter Crops.— A Warning.— A word of 
warning is necessary here with regard to the application of 
compost, however made, to winter-grow’^n crops. It is parti- 
cularly necessary to ensure that the comj)ost is thoroughly 
rotted before ploughing it in. If rotting is not complete 
there is a danger of nitrogen starvation of the crops whilst 
the rotting process is completed in the soil. One farmer 
has unfortunately experienced this ill-effect on his wheat crop 
in the 1938 season. It is probable that this is due to the 
low soil temperatures obtaining during the wunter on irrigated 
or moisture-retaining soil, and the lack of opportunity to 
aerate the soil l)y cultivation in the case of cereal crops. 
These conditions reduce the activity of the nitrifying bacteria 
i the soil. 

There is not the same danger in connection with the 
growing of irrigated potatoes which receive the usual heavy 
dressing of 600 to 800 lbs, per acre of complete fertiliser, 
since the nitrogen in the fertiliser tends to correct the tern- 
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porary nilrof^en sliorta^e in tlie soil. It may he mentioned 
in this connection that the farmer just mentioned who 
experitmced the ill-effect of unrij>e compost on his wdieal, 
found riothin| 4 ’ bid ^ood effects where the same compost was 
applied to his irrigated potatoes, which received also a heavy 
dressing of double potato fertiliser. 

Nevertheless, it is advisable to apply only ripe c.ompost 
to the potato croj), since this will ensure that they are not 
checked in their early growth. 

Sunflower instead of Sunnhemp.— Sunflowers can be used 
instead of sunnhemp, but the latter is advivsed ivherever 
jjohsible. Sunflowers should be seeded at the rate of at least 
45 lbs. per acre, and cut when the flowers are just out, or 
earlier if speed is essential. It is possible that a mixture of 
the two ci'ops may give better break down oi the compost 
than either of these crops alone. A mixture of munga and 
sunnhemp may also be used for the same reason. 

SKCTION IV. 

THK .MECHAN1S.M OF TEE DECAY OF CK01> KESI- 
DUES TN THE SOIL AND IN THE COMPOST HEAP 
AND ITS PRACTICAL APPJ JCATIONS. 

The density of the micro-organic population of the soil 
is so great that the figures are almost beyond the mental 
grasp of the average person. For instance, during a period of 
high activity in a fertile soil one cmiic'e of soil may contain 
140,000,000,000 bacteria, besides the other tyi)es of micro- 
organisms, w^hich may amount to another 81,000,000. The 
weight of the above numbers of bacteria in the top six inc hes 
of an acre of soil would approximate to 3.75 tons. They 
contain approximately 10 per cent, of nitrogen. 

Their numbers are constantly flucjtuating, depending on 
the factors affecting their growth; that is the supply of air, 
moisture and food, the temperature of the soil, the acddity or 
otherwise of the soil, and the numbers present of their natural 
enemies whic*h feed on them (the amoebae in the case of 
bacteria). 
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Their food supply (oiiHists of the plant and animal 
residues in the soil, and carbon dioxide and mineral salts, 
such as phosphates and nitrates. 

In the (roinpost heap it is certain types of these microbes, 
which are supplied (diiefly by the added soil, which use the 
crop residues and dung as their food supply, and break the 
former down during the rotting process. 

Plant residues (consist chiefly of carbohydrate materials 
such as celluloses, hemicelluloses, and lignins. The celluloses 
and hemicelluloses make up the softer tissues of the cell walls 
of the plant, and the lignins are the (hief constituent of the 
woody or fibrous tissues, and the hardened portion of the cell 
walls. 

The eellulovses, and a portion of the hemicelluloses, are 
easily and rapidly broken down by the fungi and bacteria, 
which use them as sources of energy and food. Some of the 
carbon is built up into their body tissues, and the remainder, 
the greater part, they respire as the gas carbon dioxide. 

Microbes have no mouths by whiih they (^an feed and 
have to absorb their food in solution through their '‘skins. 
They therefore bring their insoluble food into a soluble form 
by means of digestive ferments which they excrete. These 
ferments readily attack the starch and celluloses, and some 
of the proteins in the plant residues; but the lignins or woody 
portions are A^ery resistant. 

The })roteins, in which form the nitrogen in the crop 
residues chiefly exists, are broken dowui into simpler nitrogen 
compounds; part is built up again into the insoluble lK)dy 
protein. of the micro-organisms, and part is converted into 
ammonia. The micro-organisms themselves contain much 
nitrogen; the bacteria, for instance, contain ten per cent.; 
and whilst they are alive this nitrogen is temporarily unavail- 
able to crops. When the micro-organisms die on the comple- 
tion of the rotting, owing to lack of food, and the compost is 
ploughed into the soil, as soon as the soil becomes moistened 
other bacteria feed on them and convert the protein in their 
dead! bodies into the soluble (nitrate) form of nitrogen, which 
is at once UA^ailable to crops. 
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SOMK iMtAC TICAL CONSIDERATIONS. 

The Modem Conception of Humus. —The modern conception 
of humus in its simplest form is that it is largely a (H)mbina- 
tion of plant lignin or woody tissue, and proteins; the latter 
synthesised by the micro-organisms. It also contains some 
residual hemicellulosevS from the plant materials, and some 
synthesised by the microbes. It is therefore clear that the 
greater the proportion of lignin (wood or hbre) in the original 
crop residues of the (ompost heap, tlie greater will be the 
weight of humus left when rotting is finished. 

Another constituent of the humus is a proportion of the 
hemb^elluloss, the celluloses having completely disappeared. 
These hemi(*elluloses are not so resistant to further change as 
the lignin portion of the humus. 

Now humus is not a constant, imperishable, substance, it 
is a stage in the decomposition of the organic matter (crop 
residues), and when compost is added to the soil the humus 
undergoes further more or less rapid disintegration, at cording 
to the conditions existing in the soil. Some types of lignin, 
too, are more resistant to further chemical or microbiological 
change than others. The ilestruction of humus is a very much 
slower process, of c(mrse, than that of its formation l)y the 
decay of organic matter. Its destruction may take several 
years, whilst its production may only o(*cupy as many months. 

Now the more mature is any plant material, such as sunn- 
hemp, the greater is the proportion of lignin or wood and 
fibre in it, and therefore the greater is the proportion of 
humus left after composting it, and the longer should the 
effect of that humus last in the soil. 

This is a matter of cmisiderable i uiporfance to the farmer 
who is composting his snnnhemp instead of plonghing it in, 
since it means that the maturity of the crop when he reaps it 
will greatly affect hath the qnantity and lasting power of the 
humus made from it. 

Minimum Vitrogen Content Bequired by Micro-organisme*— 

The rapidity of the decomposition of such plant materials in 
the compost heap is largely regulated by the percentage of 
nitrogen it contains, or which is added in the form of dung 
or urine. If the percentage of nitrogen in the plant material 
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f*U(vh as suniiheinp is less than 1.7 per cent, of the dry mailer, 
Ihe organisms which decompose it must have an added supply 
of nitrogen in the form of dung or urine to ensure rapid 
decomposition. A shortage of nitrogen will slow down the 
process, though it will still be completed, even though the 
original materials contain only a small percentage of nitrogen. 
The reason for this being possible is that the microbes com- 
mencing the process cease work and die when the nitrogen 
supply is exhausted owing to lac^k of food. Other bacteria 
then use the nitrogen in their dead tissues as a food supply to 
enable them to break down more of the (‘-arbohydrate material. 
They in turn die owing to shortage of nitrogen, and other 
bacteria use the nitrogen in their dead bodies and so on, until 
all the organic* matter has been rotted down. 

The nitrogen percentage in any croj) falls as the crop 
matures, and it is therefore evident that the more mature the 
sunnhemp is at reaping time, when it is composted, the longer 
will the cattle have to be kept on it to supply the deficienc y 
of nitrogen by their dung and urine. 

The farmer c an only find this out by t^xperience, but if 
he commences reaping the sunnhemp at 18 weeks from germi- 
nation he wdll not have to keep the cattle on the sunnhemp 
for an undue length of time. 

McChlery found that sunnhemp at 18 weeks from 
maturity may contain 1.50 to 1.90 per cent, of nitrogen, 
according to the season in which it was grown ; in one case 
a deficiencty, in the other an exc^ess, for rapid decomposition. 
In one year, 1933-34, it tumtained 1.5 per cent, of nitrogen 
at 20 weeks from germination. 

In composting the sunnheni]) (*rop by the method 
suggested above, another factor to be considered in deciding 
on the length of time to keep the cattle on the sunnhemp in 
the kraals, is the time it taW the cattle to crush the stems 
sufficiently. 

This question affects not only the rate of decomposition, 
but also the ease of the subsequent handling of the materials 
as compost, when turning the heaps. A little experience will 
soon provide the farmer with this information. It is also 
important from the point of view of speeding up the rotting 
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process, siii<*e the (^rushing of the stems assivsts the fungi and 
bacteria to make entry rapidly, and exposes a far greater 
area of surface of the materials for them to work on. 

For the reasons outlined above it will be found that 
unbroken stalks of sunnhemp, sunflower^ and maize are very 
slow to break down in the compost heap, and it is advised 
that such materials should be placed under cattle to be crushed 
before being put into the compost heap, or better still, mixed 
with the sunnhemp where this is being composted on the land 
instead of being turned under. 

SECTION V. 

THE VLAVK OF COMPOST IN RHODESIAN 
AGRTCTTLTURE. 

TTjitil the middle of last century farmyard manure was 
practically the only fertiliser employed in Western agricul- 
ture. 

During the last century Liebig announced his theory 
that the mineral constituents of plants supplied all that was 
ne(*essary for their growth. liater the historic work of Lawes 
and (filbert at Roihamsted showed that Liebig’s view was 
only partly true, but at the same time it greatly stimulated 
the use of artificial inorganic fertilisers to such an extent 
that the benefits to be obtained from organic manures, and 
the necessity for their use to maintain the humus supply in 
the soil, came io be in danger of being lost to sight. 

Latterly, however, the in(*reuvse in our knowledge of the 
functions and propertic\s of humus in the soil, due to the 
great extension of research directed on this subject, has 
(caused the pendulum of agricultural opinion to swing in 
the other direction. 

The rapid depletion of the organic matter in the soils 
of the large sub-tropical and tropical areas brought under 
cultivation by the white races during the last century, and 
the disastrous effects of this on the physical condition and 
therefore on the fertility of the soils, has helped to focus the 
attention of agriculturists and scientists on the great necessity 
for the proper and regular replenishment of the supply of 
Inimus in the soil. 
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Under the extensive system of agriculture largely 
adopted in these tropical and sub-tropical areas such as this 
Colony, the balance of nature has been upset, that is the 
balance between the natural supply to the soil of humus- 
forming organic material such as the leaves and root systems 
of trees and grasses, and its consumption or dissipaiion by 
the micro-organic population of the soil. The cultivation of 
the soil has slowed down the former and greatly speeded up 
the latter. The rate of consumption of humus in the sub- 
tropi(*ul soils by the micrt>-organi8ms concerned is very much 
greater than in temperate climates owing to the much higher 
temperatures favouring their aciivity. 

It has been shown by Mohr that above an average tem- 
perature of 77.2° F. no accumulation of humus can take place 
in a well-drained and well-aerated soil. During our summer 
the soil temperature oflen exceeds 77° F. in the greater part 
of the cultivated areas. 

This is the explanation of the much more rapid loss of 
humus from our soils, when under cultivation, than takes 
place under the temperate conditions of Europe. 

The extensive system of agriculture still employed in the 
Colony has greatly limited the quantity of farm manure made. 
The use of this, and short and long term pastures, are the 
chief means employed in European agriculture to maintain 
the humus supply of the soil, but their emplojonent in this 
Colony is only possible to a very limited extent, at present. 

This urgent problem has been met in a measure by the 
practice of green-manuring, whif‘h fortunately fits our 
climatic conditions well, owing to the almost complete absence 
of rain during the period between cropping seasons, which 
tends to prevent losses of plant food from the green crop 
after it is ploughed in. 

However, green-manuring in Bhodesia suffers from a 
number of inherent disadvantages as pointed out earlier, and 
there is a limit to the possibilities of its employment, as 
already mentioned in detaiL The writer is of the opinion 
that many of these disadvantages can be overcome by com- 
posting the top-growth of the green-manure crop, where this 
is sunnhemp. 
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The supply of orf^aiiic manure ran . also be f^reatly 
increased by turning all the residues from the maize, wheat 
and barley and other ( lops into compost. Their conversion 
into kraal manure should be discontinued in favour of com- 
posting, sin(*e the former pnxess is very wasteful, and also 
insanitary, both from the point of view" of crops and human 
beings. 

It may be mentioned here that compost made from crop 
residues, chiefly maize wastes, has given remarkable results 
when applied to the cotton crop in this Colony. *Peat found 
at Gatooma that an application of five tons (short) per acre 
of compost gave an increase in the yield of seed (‘otton of 
80 per cent, ovei* the untreated cotton. The untreated cotton 
yielded 500 lbs. per acre of seed cotton, w’hilst the cotton 
receiving 5 tons per acre of compost, yielded 900 lbs. of seed 
cotton per acue. It seems probable, from the fac ts published, 
that one important reason for such striking results being 
obtained is that the compost materially aided the cotton to 
resist the effects of the serious drought of five weeks during 
February and March. Such droughts are always to be 
expected in this Colony, and the drought resistance which 
humus in the form of compost can confer on crops when 
applied to the soil is one of the weightiest arguments for its 
greater employment in our agriculture. 

The amount of compost which can be made is limited by 
the supply of raw materials, and of animal dung. Besides 
crop residues, however, there is much raw material not yet 
utilised in the shape of old veld grass, reeds from the river- 
sides and streams. Also, there is a great quantity of grass 
cut on the sides of roads each year and wasted. The small 
aw^kw^ardly-shaped valleys in the hills could profitably be 
planted to a permanent crop vsuch as Napier fodder to increase 
the supply of organic material and at the same time serve as 
fodder reserves. 

Smmliemp the Main Source of Cheap Eaw Material.-- 

However, the main source of (heap raw material at present 


V. E. Peat. Notes from the Cotton Station, Gatooma, 1937. Rho. Agric. 
Jour., Oct., 1937. 
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is the top-growth of the sunnheinp crop, and the composting 
of this on the lines suggested, simplifies and cheapens the 
production of compost, by eliminating most of the expense 
of collection and carting of the raw materials, and most of 
the hand-labour. 

It is perhaps pertinent here, in order to gain some idea 
of the very great powssibilities of the system to estimate its 
potential advantages to the farming industry as a whole, on 
the basis of the total area of land annually under green- 
manure at present. 

This is approximately 50,000 acres, and so at least 25,000 
acres of this could be released to produ(;e crops each year, 
which on the basis of the estimates given above should amount 
to 300,000 bags of maize, if this were the (Top planted. 

The estimate is based on the supposition, of course, that 
the whole area is normally sown with sunnhemp and that it 
is heavy loam soil. This is not so, of course, but it serves to 
illustrate the possible gain to the farming industry by a 
change to the system suggested. 

m 

Kraal Manure verms Compost. 

Until the introduction of the modified Indore ('omposting 
method of producing organic manure or humus with rain as 
the only source of water supply, the making of kraal or farm- 
yard manure was the only cheap practicable method of 
utilising crop residues and waste organic matter, wdiich had 
found favour in this Colony. The defects of the process were, 
since there w^as no suitable alternative, ignored, and its 
virtues only w^ere extolled. Because of this many farmers 
have difficulty now in appreciating why the making of kraal 
manure is condemned as a wasteful and insanitary process, 
and the making of c^ompost is advised in its place, whenever 
this is economically possible. 

A comparison of kraal manure with compost may be 
briefly summarised thus: — 
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Kraal Manure. 

1. Crop diseases and pests not 
destroyed, a n d maize 
wastes therefore cannot be 
safely placed in kraals. 

2. Weed seeds not killed. 
Losses of nitrogen may 
exceed 78 j)er cent, during 
making and application to 
soil. 

4. L(»sses of potash may 
exceed 50 per (^ent. 

5. In seasons with cold and 
wet (‘ommencement crops 
do not respond to kraal 
manure owing probably to 
the slow availability of the 
nitrogen. 

6. Is very wasteful of animal 
dung and urine. 

7. Forms* the ideal breeding 
ground for flievS. 


Compost. 

1. Destroyed by high tem- 
peratures, except, pos- 
sibly, for certain tobacco 
! diseases. 

i 

j 2. Weed seeds killed. 

I 8. Gains of 4 to 26 per cent. 

I of nitrogen made from air, 

! during making; losses 

! during application negli- 

j giWe. 

4. Losses of potash much 
reduced. 

5. Plant foods in compost 
rapidly available, and 
crops respond to it even in 
(‘old and wet seasons such 
as that of 1937-38. 

6. Dung utilised economic- 
ally and urine partially. 

7. Flies cannot breed in pro- 
perly made (‘ompost. 


* Home of the above items re(}uire further explanation. 


Inefficiency of Kraal Manure in Cold Wet Seasons.— With 
regard to the inefficiency of kraal manure in seasons when 
the opening months are wet and cold it has been found in 
the rotation experiments at the Salisbury Experiment Station 
that in such seasons maize to which 8 tons of kraal manure 
per acre has been applied shows practically no response to 
the treatment. In the present season the maize dresvsed with 
kraal manure again shows little or no response to the 
treatment. 


These facts are illustrated in the following table of yields 
in Rotation F., in which three-quarters of the land is under 
maize and one-quarter of the land is under Sudan grass reaped 
for hay. 
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Maize plus 

8 tons kraal 
manure 
per acre. 

Maize 

following maize 
plus kraal 
manure. 

Ralnfzll. 

December. 

January. 

1924-25 ...... 

8.65 bags 

21.75 bags 

13.12 ins. 

10.51 ins. 

1928-29 

10.15 bags 

14.55 bags 

5.45 ins. 

11.50 ins. 

1932-33 

10.75 bags 

9.72 bags 

7.30 ins. 

9.60 ins. 

1934-35 


6.05 bags 

7.66 ins. 

9.60 ins. 

Average yields 9.13 bags 

13.01 bags 




The yields of maize are given in bags of 200 lbs. each 
per acre. 

It will be seen that in these four years the maize, follow- 
ing maize which received 8 tons of kraal manure the previous 
year, has yielded on the average about 4 bags per acre more 
than the maize which received a dressing of 8 tons of manure 
per acre. 

Whatever may be the reasons for the ineffectiveness of 
the kraal manure in seasons in which the first two months 
are wet and cold, the fact that it may be largely wasted in 
four seasons out of 10, as shown by the results obtained on 
the Salisbury Experiment Station during the last 10 years, is 
a matter of great importance to the practical farmer, and a 
strong argument in favour of a change to composting as the 
method of humus manufacture. 

It is probable that this failure of kraal manure in seasons 
having a cold wet opening is due to the fact that the nitrifying 
bacteria in the soil are unable under the cold and wet condi- 
tions to convert the organic nitrogen into the mineral, soluble 
form, in which form only is it available to the maize crop. 

At the same time these wet cold conditions are also 
unfavourable to the activity of the free-living nitrogen fixing 
bacteria, which fix the nitrogen from the air, and so the crop 
cannot get its immediate requirements of nitrogen from this 
alternative source. 

Lorn of Vitrogn.— With regard to the losses of nitrogen 
diiriug the making and application of kraal manure, it has 
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been shown by research in England* and on the Continentt 
that even w here the best methods of making and storing under 
cover are used <hat the loss of total nitrogen from bullock 
manure may exceed 78.3 per <‘ent. When the dung was 
removed from deep covered stalls about 15 per (‘ent. of the 
total nitrogen had already been lost. After storing in a heap 
under cover a further loss of up to 42 per cent, of the remain- 
ing nitrogen was hist. During exposure of the manure on the 
field for four days jirior to ploughing it under a further 52 
to 60 per cent, of the remaining nitrogen was lost. 

In a field test of the manurial value of manure applied 
to oats, barley and turnips, it was found that ‘‘in the first 
/ear of application dung exposed for four days before being 
turned in uas ecjuivalent to half the same weight of manure 
ploughed in at once.” This is largely due to the loss of 
nitrogen in gaseous forms. 

It is interesting to speculate on how mu(*h greater these 
losses of nitrogen are from kraal manure made under the 
usual Rhodesian <*onditions, which could hardly be worse. 

On the other hand Howard and Wad showed that during 
the making of Indore c*ompost, gains of nitrogen from the 
air amounting to from 4.4 up to 2G.3 per c ent, may be made. 

During storage in heaps for one month they found the 
losses of total nitrogen amounted to only 0.04%. 

There is much evideme of the slow availability of the 
nitrogen in farmyard manure even under favourable condi- 
tions, and under the \infavourable (‘onditions of long con- 
tinued spells of wet weather it appears that this nitrogen 
never becomes available to the maize crop in time to be of 
use, since it must be remembered that annual crops require 
nitrogen chiefly in the early stages of growih. 


*T6chiiical Gommuaication No. 33 of the Imperial Bureau of Soil Science. 
1935 pp. 7 to 10. 

t Journal of Ministry of Agriculture, Vol. XLIL, No. 12: 1936, p. 1231. 
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Howard and Wad* have shown that the nitrogen in 
Indore compost is readily available, and the writer has seen 
convincing eviden(;e in the field this seasont that it is readily 
available even under the continuous wet and cold conditions 
which obtained in the first two months of the growing season. 
Maize to which cninipost had been applied exhibited the 
normal response to nitrogen shown by the vigoious dark green 
growth of stems and leaves. 

Waste ol Dung and Urine.— In the making of kraal manure 
or farmyard manure, much more dung and urine are etiiployed 
than are actually necessary to supply the minimum quantity 
of nitrogen to enable the fungi and bacteria to bring about 
the decay of the bedding and the cro{> wastes. This excess of 
nitrogen is almost entirely lost in gaseous forms, or is leached 
out by rain as nitrate. If this wasted nitrogen were properly 
employed in the rotting down of more crop wastes, bedding, 
etc., by making compost, this loss c‘Duld be avoided, and much 
greater quantities of humus could be made on the farm for 
building up and maintaining the fertility of the soil. Until 
the introduction into this Colony of the Indore method of 
composting organic matter it was not possilile to utilise safely 
the. great quantities of maize wastes available each year, 
owing to the danger of spreading diseases and ])ests by con- 
verting them into kraal manure. This tremendous waste of 
most valuable humus-forming material may now be safely 
utilised in the making of compost, and at the same time much 
of the huge loss of nitrogen and other plant foods from the 
cattle kraals of the Colony prevented. 

DeBtruction of Flie8,~As is well known flies are one of the 
most important agents in carrying bacteria, and to the dairy 
farmer in particular they form a constant source of infection 
of his milk and cream, and in cionsequence are a constant and 
serious threat to the quality of these products. 

Few dairy farmers require reminding of this fact, but 
they may not all realise that this source of loss can be largely 
avoided by eliminating the insanitary kraal and manure heap 
in favour of the compost heap. 


•The Waste Prodlucts of Agrioulture: Howard and Wad, 
. ti938-». 




Tlu> Swe(*|) IS t^asily leniovt'd ifi .« tew inimites for traiispoit to aiiotlior 
Held. Note sliape uf jjoints. wliicli are rnotul eo\ei cd. 
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Cattle kraals atid manure heaps are the chief breediiifi^ 
places for flies, but these pests cannot breed in properly 
managed compost heaj)s owing to the high t(*mperature8 of 
the interior. It is necessary, however, to turn the heaps 
Butficiently frecjuently to ensure that any eggs and larvae 
present in the cooler surface of the heaps are killed by placing 
the outer layers of the heaj) in the <*entre whilst turning. 

Flies are also a source of loss to the farmer in that they 
seriously interfere with the peace and comfort of iarm 
animals, and an animal which is not comfortable can never 
yield the maximum profit to the owner. It is also necessary 
here t(» point out once again that flies are one of the chief 
carriers of human diseases, though it is hoped that no one 
is now unaware of this wry serious aspect of the fly nuisance. 

APPENDIX. 

J.ABorP-SAVlNC IMPLEMENTS Ft)I{ COMPOSTING. 

A description (d two types of hay sweep, and a hay drag, 
which w'ill simjdify and cheapen the collection of raw’ 
materials for com])osting, particularly w’hen the sunnhem[) 
crop is composted, is given below’. 

The Hosier Hay Sweep.— This implement was invented by 
Mr. A. J. Hosier, the [uoneer of the open air milking system, 
and is being increasingly used by farmers in Great Britain, 
wTiere it has been most successful. 

The writer introduced this implement to the notice of 
Mr. A. S. Ijaurie, of (.\meession, who immediately appre- 
ciated its possibilities, imported one, and wdth his usual 
public spirit arranged a demonstration of its working on his 
farm Somerset. Unfortunately very few’ farmers took advan- 
tage of this opportunity to see it in action, but it clearly 
proved its suitability to Rhodesian conditions. 

On an earlier occasion Mr. Laurie kindly gave a demon- 
stration to the writer of its ability to sweep up a crop of sunn- 
hemp hay, w’hich was lying in windrows, and the accompany- 
ing photographs show" it in action on this o(*casion. The sweep 
was attached to an old Ford half-ton lorry and it moved over 
the uneven ground and along the sides of contour ridges 
without difficulty and sw’ept the sunnheinp into large loading 
dumps at a remarkable speed. 
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The writer was greatly impressed with the work done by 
this implement, and he can strongly recommend it tor use on 
ordinary farm fields in this Colony in sweeping grass and 
sunnhemp for composting or, of course, for hay. 

With regard to its capacity Mr. Laurie writes as follows : 
*‘As regards work done: In three and a half days of easy 
going the sweep easily cleaned up 60 acres of land. Ten boys 
were building stacks and simply could not keep pac^e with it, 
and so it had to stand still much of the time,’^ 

“I am very pleased with the work done by the sweep 
(much of it on rough going); it saved endless time and labour, 
and my anxieties regarding sufficient winter fodder for live- 
stock in future are a thing of the past, (wd 1 should thiuk for 
making compost it will prove just the very thing for collecting 
the material where and when required. No more ploughing 
under of sunnhemp in future, I am thinking,^* 

The sweep is made in the following sizes and prices in 
England. The manufacturers are Messrs. Hosier Inventions, 
Ltd., Wexcombe, Marlborough, Wilts. 

7 tines (6 feel Avide) for light cars pric e 4*5 15 0 

9 tines (8 feet wide for 16 h.p. cars price 46 10 0 

11 tines (10 feet wide) for cars over 16 h.p., price 47 10 0 

The handling and forwarding charges from Heira to 

Concession amounted to 41 8s. Od. Spare tines cost Ss. 6d. 
each, and it is advisable to have some on hand. 

Mr. Laurie’s sweep is a 9 tine model, but he thinks that 
possibly a 7 tine model might be more economical under local 
conditions, sin(*e it would probably allow the (*ar to be driven 
on a higher gear. 

Not only does this sweep go far to solve the problem 
of economically collecting the sunnhemp crop for composting, 
but it should enable farmers to make better quality veld hay 
owing to earlier (fitting being made possible when the grass 
has a higher feeding value, owing to the fact that advantage 
can be taken of short dry spells during the months of January 
and February. 
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A Home-made Ox-drawn Hay Sweep.— This type of hay 
sweep was illustrated in the Fanners' Weekly of 17th 
February, 19^17, and the instructions for making it were given 
by Mr. C. J. Littleton and are quoted below. Many ot these 
sweeps are now in regular use in the Colony and are proving 
very valuable labour-savers. 

With two oxen and tour natives it has collected acres 
of a good crop of veld hay into co(‘ks in two and a half days. 

Since this sweep can be made on any farm it may appeal 
to many farmers, and Mr. Littleton’s instructions for making 
it are as follows. (See illustration.) 

“It is made of a stout plank 10 feet or 12 ieet long and 
9 iiudies wide in the (*entre, tapering to 4 inches at each end, 
with 6 wooden teeth; the two centre ones 4 ft. 6 ins. and the 
outside ones 0 feet long. These are pointed and shaped as 
shown, so us to keep them from running into the ground. 
There are two handles of a half moon shape with a light chain 
from each handle to the end of the plank to steady the load 
when full. 

The draught is from the ends where the light chains are 
attached, swivel fashion, and brought to a point where the 
trek chain is hooked on. The chains miLst be fairly h)ng to 
allow for the hay banking up on the sweep, and to allow the 
latter t<» turn head over heels when emptying the load. 

The teeth are fastened to the plank, as indicated, by 
means of T^-bolts. The two centre teeth are provided with 
short runners underneath to take the wear, such a sweej) will 
hold approximately half a ton of hay. 

To empty the load the team is stopped and backed and 
the sweep is pulled back about three feet, the handles are 
then lifted up to stick the teeth in the ground, and the oxen 
are driven on, and the sweep turns over dropping its load.’’ 

A well made sweep ot this type is sold in Salisbury at 
£5 Os. Od. 

A Hay Drag.— A simple, inexpensive, but efficient hay 
drag as illustrated and described in the following notes was 
found extremely useful at the (Jw’ebi (xovernment Farm wdien 
the veld hay was stacked in the same field where it was cut. 
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The hay was cocked in the field, and three or four of 
these cocks were then collected by the hay drag and drawn 
to the stack-side, where a derrick fitted with scissor pincers 
lifted the hay up on to the stack. This method of handling 
the hay saved a great deal of the lalH)ur and time normally 
employed in loading the hay on to wagons and j)itching it 
from the wagons to the stack, and it serves the same purposes 
in composting sunnhemp or veld grass. 

The drag consists of two wooden poles 6 to 8 inc^hos in 
diameter and 12 to 14 feet long, hinged at the rear by | inch 
bolts to two parallel iron bars feet by | inch thick, and 
about 2 inches wide. The iron bars are bolted one above the 
ends of the poles and one below, the bolts passing through 
the iron bars and the poles. In four holes, evenly spac ed 
along each of the poles, fencing standards of angle iron are 
fixed by wooden wedges. The implement is comj)leted by 
three strands of barbed wire running through tJie holes in 
the fencing standards. The topmost wire of the three is 
carried down to the front end of each pole, and so serves 
as a stay wire to take the strain when a load is being 
moved. At the draught end of each pole an iron loop 
is bolted, to Vhic^h the trek chains are fastened. A 
span of four oxen is hitched on to each beam ; a leader is 
required for each span and one driver for the two, and an 
extra boy behind the drag. The latter is required to assist 
in guiding the drag on to the hay cocks; clearing it of hay 
at the stack-side; and in steadying the drag when reversing. 

When picking up a load, the two teams of oxen are 
driven up to a hay cock and pass on either side of it, so that 
the latter is enc losed by the arms of the drag. When a full 
load has been (*ollected it is drawn up to the stack-side and 
the two teams then reverse outward to either side; the drag 
turns inside out and the hay is released. At this point the 
extra boy is required to remove the hay whic^h clings to the 
sides of the drag and to steady the drag as it reverses. The 
drag then goes off for another load. 

A number of these drags are doing useful w^ork through- 
out the Colony, They need only cost a few' shillings to make. 




llay Dr.ig f«»r (oIltMtmg rock'' of Miiiiibernp 
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USEFUL FTGUEES. 

(1 ) One cubic yard contains 27 cubic feet. 

(2) Two cubic, yards of moist ripe coniposi weigh 
ap])roxiiiia1ely one ton. Each two yards length of a heap 
of ripe, moist (‘ompost of the standard dimensions, 9 feet 
wide by 3 feet high, will therefore contain approximately 
3 tons of (compost. 

(3) One grain sack has a capacity of approximately 4^ 
cubic feet. 

(4) Apj)roximately sacks of ripe moist compost weigh 
half a ton. 

(5) One cubic foot contains approximately fii gallons. 
Therefore petrol tins contain rather less than one cubic 
foot. 

(b) One acre inch oi rain is e(juivalent to 101.1 long tons 
of winter (U‘ 22,050 gallons (a])prox.), 
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Rhodesia Weather Bureau. 

AUGUST, 1939. 

PEHOIPITATION. 


Station 

Beitbridge 

Bindunx 

Bulawayo 

Chipinga 

Enkeldoorn 

Fort Victoria 

Gwanda 

Gwelo 

Hartley 

Inyanga 

Marandellas 

Miami 

Mount Darwin 

Mount Nuza 

Mtoko 

New Tear’s Gift 

Nuanetsi 

Plumtree 

Que Que 

Busapi 

Salisbury 

Shabani 

Sinoia 

Sipolilo 

Stapleford 


Inches. 

Normal. 

No. of days. 

Nil 

0.07 

— 

Nil 

0.03 

— 

0.39 

0.02 

4 

249 

0.53 

6 

0.63 

0.04 

1 

0.38 

0.07 

2 

0.60 

0.06 

3 

0.19 

0.07 

2 

0.29 

0.04 

2 

0.05 

0.08 

1 

Nil 

0.09 

— 

0.10 

0.07 

1 

Nil 

0.03 

— 

1.20 

0.86 

10 

Nil 

0.05 

~ 

091 

0.16 

6 

0.33 

0.04 

5 

0.12 

0.06 

2 

0,59 

0.01 

3 

Nil 

0.10 

— 

0.18 

0.12 

1 

0.31 

0.01 

3 

0.36 

0.04 

1 

Nil 

0.07 

— 

1.21 

0.68 

8 



WEATHER REPORT 


Station. 

Inches. 

IJ 111 tali 

0.26 

Victoria Falls 

0.61 

Wankie 

0.06 

Abercorn 

0.24 

Balova le . 

026 

Broken Hill 

Nil 

Choaia 

Nil 

Fort Eoseberry 

Nil 

Isoka 

Nil 

Kanchintlu . . . 

0..12 

Kasama 

0.04 

Kaseinpa .... , 

0.(K1 

Livingstone 

o.;w 

Lnndazi 

Nil 

Lusaka ... . 

Nil 

Mankoya 

Nil 

Mazabuka . . . 

0.05 

Mkiishi 

Nil 

Mongu 

0.02 

Mpika 

Nil 

Mporokoso 

0.05 

Mwinilunga 

0..33 

Namwala 

0.01 

Ndola ., 

Nil 

Petauke 

Nil 

Senanga 

0.04 

Sesheke 

0.04 

Shiwa Ngandu 

Nil 

Solwezi 

0.13 



TIIBi RHODESIA AGRICULTURAL JOURNAL. 


Rhodesia Weather Bureau. 


KEPTKMBEll, 1939. 


PEECIPITATION. 


Station 

Beitbridge 

Bin dura 

Bulawayo 

Chipinga 

Enkeldoorn 

Fort Victoria 

Grwa-nda .. .. 

Gwelo 

Hartley .. 

Inyanga 

MarandellaH 

Miami t 

Mount Darwin 

Mount Nuza 

Mtoko 

New Year’s Gift 

Nuanetsi 

Plumtree 

Qua Que 

Busapi 

Salisbury 

Sbabani 

Sinoia 

Sipolilo 

StaplefofA 


Inches. 

Normal. 

No. of days. 

3.03 

0.15 

4 

0.08 

0.12 

1 

0.91 

0.17 

4 

1.58 

0.76 

8 

1.23 

0.14 

5 

1.33 

0.20 

8 

1.51 

0.14 

5 

1.45 

0.17 

6 

0.45 

0.10 

5 

1 .03 

0.21 

4 

0.45 

0.26 

4 

0.14 

0.02 

4 

0.57 

0.07 

3 

2.34 

0.90 

12 

— 

0.03 

— 

1.08 

0.25 

6 

0.99 

0.17 

6 

1.02 

0.03 

2 

1.24 

0.07 

4' 

0.04 

0.17 

1 

0.24 

0.26 

2 

1.55 

0.28 

6 

O.IT 

0.19 

3 

0.15 

0.11 

3 

2.52 

0.82 

12 



WEA'rilEH 

8Uition 

Umtiili 

Vic'toriii Falls 

Wanivie 

Abeifoni 

Balova lo 

Brokon irm 

(Uiitainbo ... 

(Jhoma 

Fort lioseberrv 

Isoka , 

Kasaiaa . . . 

Kaseiupu ... 

Taviiif»*stoiio .. 
liiuidazi 
Jal^al:a ... 

Mazalmka 

Monk’ll 

M|.ika 

Mjiorokoso . 

Muiulira 
Mu inilunji^a 
Kdola 
Felaiiko . , 

Semni^a 

Se.slieke 

SIii\Aa N|2:andii 

Scdnesci 


UKI'OHT. 


.H91 

Inches, 

Normal. 

No. of days 

0.90 

0.4S 

12 

1.49 

04)1 

4 

0.44 

0.04 


Nil 



1 .r,o 


5 

0.S4 


4 

0.!2:l 


1 

O.S^i 


«) 

' 1 

0.40 

- 

1 

Nil 

- - 


0.‘NS 


o 

o.oii 


1 

1.0k' 


4 

O.k'k' 


1 

0.44 


4 

0.30 


3 

0.41 

- 

1 

Nil 

- 

- 

k'.04 


4 

o.(;t 

-- 

o 

•^.OO 


8 

o.kt; 

- 

‘> 

0.47 

- 

o 

0.55 

- 

2 

i 70 


5 

(b44 

— 

1 

1.4^ 


5 



892 riiii} KUODKsi \ v^anrui/rnuAL JoiiitNAi.. 


Southern Rhodesia Veterinary 
Report. 


()CT( )HKK, 1989. 


DISKASES. 

African \\a^ dia^iiOM'd nil 1li(‘ iann 

minster Estate, Salishuiy native distiiet, and nn llie faiiii 
Si koto, Cliarler native district. 

TI I^EECTTLIN TEST. 

Twenty-one hulls were tested duiinj^* the month with 
nep’ativo results. l^’oiir animals wlnhdi j:*ane a douhtfu! 
rf“»(fi(Ui last nionili w’eu‘ r(‘-tt‘sted with nec'ati\(‘ ft^^tiits. 


MAl.EKLN TEST. 

Six ho^^e^ and thirt\ mule^ wt*re t(‘sted with uet»Mti\e 
result 

TM POKTATIOJSAS. 

J'hoiu the Union (d‘ South Africa: 89 i)iills, I (ow , o 
horses, 80 niuJes. 1,488 sheep. 

h'roni Eediuanaland Protectorate : 881 sh(‘ep, 88 c*oais, 
7 pigs. 

EXPOETATTONS. 

To Union of South Africa: 147 oxen, 4 eows. 

To Portuguese .East Africa : 19 oxen, (I cow’s. 

To Northern Ehodesia : 15 bulls, 1 horBe. 

EX]»ORTATIONS~MISCELLANEOTIS. 

To the United Kingdom: Frozen heef quarters, 7.078 
(chilled quality); 885 (general quality); tongues, 7,817 lbs.; 
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